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-N (R 7 ) -£fc\t-S-&, R 6 *«k^R 7 tt^n^ r n*3d® : J 1 *fcttC l _ 

±13 [23 B«©», 
(7 23 X l *J«tftatSWUTV»T'b«kV5C 1 _ 6 7;^iV>*T, W 5 ^-^¥ 

#S&S£WbTV>Tt>£tr>x^>£-e&<o±l2 (7 13 13^©^ 
(7 43 
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(IVb) 



a***bTViTt>«kVi7xr:i/>a*^r. ) T^$n^±E C7 OD IB 

(75) ^>if>5R£:rr ^ : R 1 1 — E 2 — (R^ttWftS**- 

(7 4) |3«©»9, 

(76) -E 2 -^^ -O-, -CH 2 -0- -CO- -CONH-, 
-N (CH 3 ) CH 2 -> -S-CH 2 -£fcte-C = C-> SP*L 
-0-£fcte-CH 2 -0-T&3±fS C7 5) ffi«Ofl:^'feb<S-€-©jft 

(7 7) R ll *«Aoy>flf^ -ho, AB^ft^nt^T 
)V*)V--tJ)V#-)VT* J - C x _ t 7)V*)W ADy>ftSntWbJ:V»C 

£3±fB C7 5) E«©ft^« , bKtt*04S[Sfctt-t07 r oK7y^ 
(7 S) 5£ 




(A) 
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U 2 C [3- [ (5-^-2-7x-^-4-W 

7U;W *h*>'] 7i-JH ;*h*>'] ^>'f>7'PA>i$i<) 
5 -T-5±IB C2] IB«©S!U 

(7 9) A l ^^^T^^±IS [7 8] i5m©^J, 
C8 0) j£ 

H 

E | 

COOH 




15 oy'u H7y^*ffWr*±C C2] 
CS 13 5t 

(C) 

COOH 





1 
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3, 5->>7 n qE-4- [ (5-* DD^>V [b] ft7i >-3-*T ;W * h ^ >«fcf > 

cs 23 mmmft 








I I 



N 



0 "T&*±ffi C8 1] B2«©S0, 
C8 33 5£ 




(D) 



COOH 



C 8 4 3 g&#$&5£ 
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UTvvt*>£v>c 6 _ 14 7U-;i^ (v)c 6 _ 14 7 i J-;K-r^vS^fc«(vi) 

C8 5]±EC10), C13K C2 4] £fc« C2 8) fMftOfl^ttfeL 

0 1 fct HJSfll 4 1 ©flS-&*C«t5M I N 6 6 £K >7, U >#«HE3If£/B 
SrH^fc*S**^t". ||©Conc.entrati o n«^inLfe^WJ4 
15 UM) ^^To **, P<0. 0 1 (Student' s 

t test). 

9\tnm& (o. 5% /^t^p-xja^s) £> OfcMfcS-fcfi-s* ($ 

20 ttihftM$fr45 (n g/d 1 ) £^To 1P6 BET* lIte¥^{i±ti«IM£ 



WO 2004/041266 PCT/JP2003/014139 

24 

sr. mttttmm (o. M-)v±)\,u-x&$m omt^n^ 

8*»^>XU>ftg«f§aJOMB UU/ml) ^T. 1H6ET> 

5 

10 *#T*0, A#Wfctt±ELfcfc*«& ( I ' ) , {bUr^ (I) , (I 

-l) > it^m (i-2) , jb^rti (i-2a) , fc^m (i-3) , (b-a-fe 

(1-4) , it&® (I-4A) . it&m (la) , fc£#J (lb) , it^m 
(ID » fbl=r^ (II a) s to&m (lib) , ft&m (in) , ffc-^ (IV) , 
it^m (IVa) , (IVb) , (A) , {bUrfe (B) , -fb-irtl 

15 (O , it^fy (d) t&s. (i-i) , 4b##> d-2) , 

(I-2A) v -fb^ (1-3) , fc&m (1-4) % it^m (I-4A) tt . 

vi 4(DEtik7mmf>m^z>n, ^^h^>if>mtm^v<m^iti^ 0 
^mmmmtvxit. wmmmm 
m?fr*>m&nz> i x«2g, i 4i©Arnif$ttf 5 tmv 1 

25 5 ££&6£©^#;£«£SSj&*;B^6*a5. ±fB T5^^L14M (£?£L< 

[b] ft7i>, [ b ] 75>, ^>tT<$^ 
y-Jk ^>X***\/-;P, ^yVJ-TV-M ^>X^Vf-7V-)Vs i- 
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7h [2, 3-b] ft7iX 7?X lfn-;k -f^/-Jk 

;k ifu^x tfus'vx tfuy^x f/NK.^yoF 

-jk iH-f>^v-;K 7*ux 4H-+;u^x -ry^yux 3v 

5 *)VlVJ-)\>, ^-^'JX 7xt>h'J^>> 7it-/X 

^7»/-;k -f y^-7\/-;k 7i;wx -f y**u-\/-;k 77if>> 

10 #ff£b<* fl*fc£ ft7i>, 'OV/ Cb] Wi>, <>V Cb] 7 

7>, <>x^-y-v-;k ^>y?7y-;k ^>x^v^7v*-;k ^7 
h [2, 3-b] ft7i>, 77>, -f>H-;k #;w\V-;k 5^77- 
;k -fv?7v*-;k ^y^+tfy-^fci*©^***^ x«£ti6©5t 

wr (Mints ^.wnmmz^mt, w%h^\n^6mttE(DMtnw. 

n©tt*at& (2) (3) x;v*>«ai, (4) c x _ 4 7 

)\,&\,&"c=e /tt^^nT^Tt> e fc^x;i/77 : e<;^ (5) *7s*>^^ 
(6) c 1 _ 4 7;u*jps iwk x?Mk 7°ah°;k 7>;k -fy^ 

;k tert-^Jk&H) T^ySm^nTViTfeiV^^A^'f )l>&* (7) 

25 c 2 _ 7 7;^;i^;p^;^^;wt^-r;i^ (m> tf-frxfrft-Ji'tt* 
^)V7,)vt^)^ti3)in^ )vm) (8) HJy;k* 

□ ^>7Jl/*>^75. (-NHSOjCF,) *jWb'v*&*i*. 
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O NH S NH N. o X Q 

o ' o 



N io 



i — r =i — f — r~r —><—f 

SyNH NH^NH 

so o 



>r^o > ho' y~ $fctt %'- N 

H OH 



» i ii n — NH 

O^NH S v NH J I 

T . Y **(* n ' 



O .0 
— r NH 

d' > > (I) *«t^ (I a) eSUT, mPBS^S^WLT^T 

Cb] W7iX 'Ol/ [b] 77>, ^>X^-^r+M/-;p, ^.>V^7V 
«>X4V77\r-)^ t7h [2, 3-b] ft7i>, 7^>, -f 
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fb-S-iJ (I' ) , (I) (IV) £:fc^T> SiQte, 




5 ^rz^-Y-cooH^mz^azmmM^bx^xh^^m^to 

[b] ?t7i>, ^>7 [b] sOX**W-JW ^>75P77 

-;K ^^VfJ^-^ t7b [2, 3-b] ft7i>, 77X < 

10 E^m^m^^m-mm.mwt>m^ l- < , #t^>-tf>^$f its. & a 




I; 7c & - Y - C 0 O Hl^ £ £ £ K W L T V^T £ V^SglS <h b Tfcfc 09 ^. te\ 
:**7 ; AP^>M? (#K Jfi*. 3>7if) ; C 1 _ 3 7;i/* 

/ ; JL7^Mk2nX^Xh&^ft)l#*i/)l Vm^nX^X^^^m 
(C x ..) 7;WP ;«m^tlT^T^c};VM£^ (C 2 _ 6 ) 7Jl/^-JV;fi 
$nx^Tt>J:V^^ (C 2 _ 6 ) 7)V^~)V;mm^nx^Xh^C 3 ^ 8 zy 
7D7MJ1/ ; fi^^nTViT^^V^m (C,^) 7;m*x ; t Kd^ 
20 ; /;^^h ; f^tlt^tfe^^il (C!_ 6 ) 7;WI^:t ; 

)V ; Sgl^ftWT&cfct,^^ (C j_ 6 ) 7J^^-7J;V^-JV ; g^£ftT 

.^Tt>j;ViC3_ 8 ^^P7;^^-*;pfc^ ; (c^,) 7;^;LvUk 
*xji. x^;i^;i-^-;m) (c^,.) 

25 5:;i/7^/ ;it$nt^Tt) < fc^fi (Ci_ 6 ) 7JV^iV-*M^Jl/7 5 

y ;«m$tiT^T ! b c fcv^c3_sv^D7;wp-*^-^75y 
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ttWTfe£M£ft (C,. s ) 7 )Vn*z/—h Jlts-)l<7 5. / ;«&$tlT^ 
Tfc«fc.W£& (C,. 8 ) 7)\>*)\>X)l>*~)V7*J •;*&£nTV*T'b«fcHg 

^ (c x _ 6 ) 7;i/^-^;v^-;^^-> ; g^^tiTV^Tfe^v^^ (c x _ 

5 6 ) 7JWhjjJW^Jl^y ; l^nt^T^Hy-tS (C x _ 
6 ) T^^-^^A^i-^^v ; XJU* ; X;P7T^&-r;P ; 7;i/7>f 

5 fcn l> 7 S*!^*;]^-^ ; &arr<55£ : R 1 - E - mb£fts« 

WT1>£V>C 7 _ 16 75 >\ $ nx V>T <k U C 6 . , 4 7 U - 

;i^;t\ Mm$nTViTfej;^c 7 _ 16 7^;i^;i'^> sm£nwct>J: 
#>#-;k SM$nT^Tfecl:UC 6 _ 14 7U-^-^;i/fc;i/75y, s 
c fc^ ; Ey-X«^-C 6 _ 14 7U-;ix-*;U;t^'f;^^-x S^£flWT 

=k iri c 6 _ j 4 7 u -;P7;kix - ;k sn £ nt v> x t> «t n c 6 _ x 4 7 y 
•gnx^x'b&^mmmmm**^ s&£nTv>T*>£^c 6 _ 14 7U- 

c 6 - 14 7U-^-c 2 _ 6 7;i/-yn;v ; «ft$nTV>Tfc«fcV*i£fc3Sai ; 

§£^7*yftzm&nzmmmi&&tf£nz<Dwmmtf2m&± 2 
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c 6 _ 14 7U-;u^v-*;i'fcJV 7i;+^M^) , c 7 _ 
(c,_ 6 ) 7M;h tiKi x^;k :/otVk -yv^p 

fcf;k 7*5\JK -fVT^k sec-T^k tert-T^k ^>^;k <v^> 

^;k ^^-^>^;k ^\^'>;i'/^£^ffl^e>ni>. 
10 SMSAig© rfi^$tiTUT"b<k^<£iK (c 2 _ 6 ) t;u^-jvj <d r<s& 
(c 2 . 6 ) 7;krx;ki tbTti, #l;U££x;k 7°p^x;k >r v^d^x 
jk 2-^x>- i — <jk 4-^>^>-i— 5 -^-fey- i --f 

g^A^o rff&£ftT&vrfcJ:H»R (c 2 _ 6 ) 7;MrXJk] © r{£fs 

15 (C 2 _ 6 ) 7)U*-)l'i tl/Ttt, ^«2-^>- 1 —f;K 4-^>=P 
>- 1 -<;k 5 -^2/>- 1 — f ^fc&wsn&ti*. 

h^saii© raiftjgrnT^TfeiVifift (c^) 7;io*>-j <d r&m 

(C x _ 6 ) 7;kP*vM tbTtt, Wttf^h + v-, Xh^-X 7*n4MrV, 
.-fVyn^X 7>=^X -fV^h^X sec-7*h*->> 'O^kt^rv', 

20 ^v;w^5/^^^^e>ti?>. 

ft (Clj) 7;k*;k^;frj <tbTte, mxttt&JVtt* x?)Vtt* y'o 

-Y77°P£;k^\ ttfrtt* sec-ttfrttr* tert-T^k? 1 
25 «&SAf£© rii§tlT^Tt.J:^M (C^e) 7Jt'4 i ;l'-;*j;k^- 

7'Pt°^--;k e A a < jb s ft* . 
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;t-75 7j CD mm (C x _ 6 ) 7)Vn^s—h)\,-$-)V75.;i tVX\Z. m 

zt?-;U7$ a 7>+s/^j;i'fc;i,75/75:<i:/0^v^noo 
5 A co rfg$ (c x _ 6 ) 7MK;i4rA7$;j £LTfct, mx.\m- 
amSA^co r«iftsnTvxT , bJ:v^jR (c a _ 6 ) r^Jh*^^ 

7*h*^ 7ntt-;v** 9 sf3i£&m»*>nz>. 

mm&Am® rm&ztiTKXb£tei&m (c^) 7;i/3*~>-;*j;m<~ 
jvttisj co r®^ (c x _ 6 ) 7;m^->-^;pfc;^=^->j £Lt&> #i 

fi*A^0 rfl|JftsnT^TfeJ:V^y-fiJR (C x _ 5 ) 7)V*)V-*)V 

rt^-i frttisi co rqE/-<£» (c a _ 6 ) 7;^;i/-^;^\^-r;^^>'j 
«&Sa.w© rnife$nTViTfej;vi5?-(£» (c^) 7;i^;i/-#;w\* 

^)\>-**i/\ CO rv»— (C,_ e ) 7;i^l^#;i/A^<;M-*->J tv 
^WL7)l^r)U-tiA^-)l7^/ 1 , r&WL7)ln*>>-ti)\,TS-)V7$. 
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«ADy>If m. 7'>*i^ J&*m^ JimfC^, 3C7*S?) ; tH 
D*->; 75 ^ ; ^SMTO^t^M^ W S »ift 

kKot'X 7=. a Any>-ft$nwTt>«kVitea (c,.,) 7;wk 
io 6 ) 7;wn^v—*;i'^-M (Cx-.) 7jp*;u^ (c,.,) 

7^^701/7 ^XJKM (Cx_ 6 ) 7;V^7;V*XJK ±fBLfcX77- 
-i&m (C,.,) TJ^'-^^/^^K (Cx_ 6 ) 

*A*<;k ^/-x«> ? -c 6 _ a4 7U-^-*;w^<;i/^^T*m^n 

15 T^TfecktO ; *;-xtt^-«a (C M ) 7;^.^75/ j^Z-Xtt 
^-.C,_ 14 7U-JP75y ; C 3 . 8 ^D7JW; AP^fcSttTUT 
%>J:V>fc« (C^j) 7;m*>-;<£& (C^,) 7;io*~>-#;M*x;!/ ; 
'ttS (Cx_ 6 ) 7»^;fiS (Cx-,) 7J^;W7;U7^x;U; « 

;wt^E-f;k xf-jbtrMfrrt** JWf) ; : ey-x«v-c 6 _ 14 7U- 
-5fc^b7A&*£#;i'/t : fc'f jw (flu 2-tfu> ! ;i'*^A* ; E<;i/, 3-t? 
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MSAf© rg^$nTViTfe«fc t^c 3_ 8 ~>7 d 7;i'*;P-*;i'#— ;pj 
cd rc 3 _ 8 ~>7o7;M^-#;i/^-;ki tbxfc. WAtf^n^ntf;w 

s^Sahcd rg^$nTv^xt>j;ViC3_ 8 ->^D7;v^;i'-^;i/fc;v7 

i^tf 7 ^ y & if jWh v> s ft s . 
«mSAH© rg^$ftTUTt>J:V\ ^H^EWcg*!^ fikKJK? 

ummx )V-tf-)V} tutWJAil -=i5V-f;k -ry-D^v-f ;k ?v 

-So 

lilApo rs^^ftT^T^^^Cg.!^ 1 ;-;^*^ © rc 6 _ 14 

2-^7 i/fe Et)m^<bft% a 

m&MAM<D rW&ZftX^Xb£^C 7 _ 16 77)l*)V-t*i/i CD rc 7 _ 
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<hUTte> m«7x-jHM-, i-^-7^;i/^> 2-^7^ 
5 mmmAmo ^mm^nx^xh^c^^T^^n-^i^ rc 7 _ 16 

ffi&SAi¥© r«|ftSnTViTt>«3:^C 6 _ 14 TU-;l'-*^'#^J ® 

10 h-r;k 2-t7KMM^^^. 

15 /j © rc 6 _ 14 7'J-;u-#;i'fc^75/j tiTit, *>*M 
fi^«Ap© mmzftx^xb£^Cs_ 14 7\j-)i>-X)\'$-)i'-** 

20 smsAH© ram$nT^T%J:v^y-xtt> ? -c 6 . 14 7U-;i/-* 
jw^-tm^^j © r^y-x«^-c 6 _ 14 7 1 J-;i/-*;w^'f;^^ 

smSAH© rsm$taTViT'feJ:^c 6 _ 14 7 , J-;^>*-;H © rc 6 
25 _ 14 7U-A'7n;^^;pj iitii 7x=h^*^w i-i-y 

. rfim$tix^T ! fe t fc^c 6 _ 14 7U-;i'7^7^n;i/j © 
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© rc e . 14 7U-;^;i/*n;i/75>/j fcl/rte, 7xzm.)14 
-;i/7 5 y & ens. 

10 rc 3 _ 8 ^D7;wi/-#;i^;W7i=/j , r^^M^^ic^M^, 

^t?5ft^b7A^m^JVfc;i/j , rc 6 _ 14 7U-;v^xj , rc 7 _ 
16 75;^;i^+vj , rc 6 _ 14 7U-;^^-j , rc 7 _ 16 7^;M^HF 
. ^-j , rc 6 _ 14 7U-;i'-*;^-;pj > rc 7 _ 16 7^;M^-A;i/#- 
is m , rc 6 . a4 7U-;u-*;^n;i/75/j , r.c 6 _ 14 7U-;i/-*;M* 
-.'M-^vj , r^y-x«> ? -c 6 _ I4 7 i ;-;p-^;PA^-i';^^>'j , 
r c 6 - 14 7U-;^;^-;pj , rc 6 _ 14 7U-;px;i-7^ , rc 6 _ 
14 7U-;^;^^7^yj *a&a tJsmfflumx*c*/\ m*.«a 

'□y^lK^ (#1, 7*;*Kf, m^H^ JWRJSR 1 , 3<7^H^) ; ; ( 

20 ; 7^ / ; ±&lsTzm&%tLT^T%£^&1&7)V*r)\< ; ±f3Lfc»&$tt 
TViTfe<tVi«7;l'y^i;i/ ; ±l2L^*^$tlTViT ! bctVi«7;^- 

^; c 6 _ 14 7U-;i' (ic 6 . 14 7'j-jw^\ny>if, tKo*~x 75 
a ADy>fcSft-ovr«bJ:vM£» (c,. a ) 7;i/*;k ty-x^-fi 
ft (Cjja) Jjpw^y, ; ey-x«> J -c 6 _ 14 7U-;i'7^y. c 3 _ 8 
25 ->^D7M;k (c,.,) 7;m^x (c^) 7;i^4«>-# 
;p#-;k (c x . 6 ) 7)^)V^t, mk (C^j) mj^JV7^f- 
;k <£ft (C!_ 6 ) 7;wux;i/*~;k ±fBbfcx*x;wtsnTvvt'fc<k 
v>*;ktf*->;k AjwvE-f Jk ^Aji/A^-ok ty-^ft (d.,) 7 
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X«v-C 6 _ 14 7U-;i/-^;W\^-r;i'7 l j:^T*fi^$tlT^T ; bJ:^) ; c 6 
- 14 7V-)V**zs <&C s - l4 7V-)Vtt 9 sW\utf>m¥> kl^o + y, 

7$a Aay>fcsnTvvr%>J:Wft« (c^,) 7;wk 

5 -USB. (C,.,) 7>*;kT57\ ^7-X^/-C 6 _ 14 7U-;kf 

7^x;k ft& (c t . a ) 7;wi'7ji/*-;K ±i2Ufcx7Nx;wt;£ftw 

10 _.) 7;i/4 i ;i'-^;w\^-r;k -?H£« (c',_ 6 ) 7J!^;u-ftJW\* ; E>r;k 
^ y ~ c 6 _ i 4 7 u - ts )vn^ £t?«j*$ nx^x % «t 

tHD^>, 75 A AD7*>fc$ttWT J & e kV><gi& (C,_ 6 ) 

t;-xfiy-ii (c,.,) 7^75;, ^y-x«^-c 6 . 14 7U 

15 -;i/75A C 3 . B y^D7;^JK {g^ (C,. 6 ) JJln^zs, « (C x _ 
,). 7;W3*->-#Jl'#-;k (C,.,) 7)V*)Vtt, {g,m (C,.,) 

7;^;^x;P7^-;k us (c^e) 7)v*)wv*~)v, ±sebfcxxx 
MsntnTtiiv^M*^ fc^/t^-ok tttuvn^ ;k 
(d.e) 7JV^;P-*;w\^<;i/, s>-ft» (c,. 6 ) 7 % 
20 jw^^ok ^y-x«v-c 6 _ 14 7U->-*;wi : E-r;i'/ t £^T*^^n 

£$9t£ (0!N 7U;k fcf'JvJk ■ f (««*stSttAn$*>iir?, 

bh*o+-k 7>A ^y-XttS^HSft (C,.,) 7;Wl/757, 
25 X«v-C 6 _ 14 7U-;i/75y, Cj.,^D7» fg^ (Ci_ 6 ) 7JP 

s*>\ (c x - 6 ) 7^3*'>-*;^x;k (c^,) 7;p*;i^ 
*\ (Cj.j) 7;^;uz;P7>rx;k {gm (c^) 7;Mp;vtjI/*- 
Jk ±iabfcx7.TJWk*:h.T^T'bJ;v^;i/#+2/;k jfejwt^-ok 
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#;i/A^< Jk ^S-m. (C,. 6 ) TJV^)l-t})W^ ;k v-{« (C 

-f;i/^£Tfligi$nTViT'b«kvo ^y-xtt^-teft (c,. 6 ) t;v^;v 
t3Lfc«^$nT^Tfc«t^jR (c x _ 6 ) 7;m^>-;« (c^) 7;p 

n*->-#;k£x;i,;{g$ (C^e) m.W;fi| (C x _ 6 ) T)^)V 

(c^e) r;^;p-^^A^E-r;i/ (#k ^)Vfi)vn^ ;k x?p;i,#;!/A 

n^r;k ^x^jkfr;w^-f;k x^;i^?;^;w\ ,; b-<;v^) i^s-x 
\t^-c 6 . 14 T^)-^-ts)vn^ )V 7xx;^;wt ; e-f;K l -± 

;VJ <hbTte> #Rfc£7xx;k 1-±7^;K 2-^79^ 2-t*7xX 

u;k 3-H7x-'J;k 4-t*7xxu;k 2 -7>xu;i/&£^/f?^£n 
•So mc 6 . u 7U-;wt, ^&tJ{cM$tiT^Tt)cfc<, wrjasn 

7^;M3^k 2-^7^^^A'> 2, 2-^7xx;l/X5 1 ;k 3 -7xX 
;k7°Ptf;i/, 4-7i-Jl'7*fJk 5 - 7x~JK>fJk 2-ti7xXUJl' 
*^Jk 3-b'7x^'JJMfJk 4-t'7x-'J^^) UMfimwn 
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•So 

SaSAHO rg^$tlT^T i b«i;^C 6 _ 14 7U-;P-C 2 _ 6 7Jl/^r- 

)Vi <b rc 6 _ 14 7U-;i'-c 2 - 6 7;v^-;i/j thx\z, wxteT,^) friz 
5 rc 6 _ 14 7U-;i'j , rc 7 _ 16 7^;M^ki r c 6 - 14 7U 

-A--C 2 _ 6 7;l^-./|/j ^(fAPy^f; tFo + y;-ha; -> 
7 J ; ±iBbfe«Si$tlT^Tfe«kV^SR7;WV; ±|BLfc«&£nT^T 

fe«kvifijR7 , ;i'^~;w ; ±ftLfcmmnx^xh&^im7ji<*~)i; ±m 

10 «fcVifi»7;Hi4 1 '> ; ±IBLfcfim$nT^T ! bi:^{S^7;^;i/?^- ; ±13 

Tt>iv>fi»7JP 5 ¥;i/x;v*-;i' ; ±BBbfcx7^Wfc£ftTV>T& t fci>;*7;i' 

fi^z/fr ; XJVA^JV ; ttXIM^ )V ; t/HSft (C,. 5 ) 7^^^ 

tt^-s^ViU?!!**^*^;^^ («, 2-tru> 5 ;^;w^-r;K 3 

- E U ^MiW^-f JK 4 - 'J Jk 2-^xx;i/#;W\* ; £ 

2Q> l&^t40<D^xDlC J f£^tf5&l>bl 4.R '(JJOSt, 2StX«.3l* 
St) #£U<« (i) 5fcUbl 4A (£?£L<te5&V>Ul 0 

25 A) fl^llil, (ii) 5fcV>Ul 0J|#3J#i^*lRSX« (iii) 7 

& ^ l. i o mmnmmfr z&m<d i fio**nfsn^ti?t 5 1 

tt, fllAtf^xx;!/ (#U 2-?xxjk 3-^xx;W , 7U;i/ (09, 2- 
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7U;k 3-7<j;P) , fcf'JSW (R 2-fc?Uv\>k 3-t?Uv;k 4-tf 
■JSW) , ?7W)V M> 2-^77U;k 4-^7\/'JJk 5— ^7\/U 

(#k 2-*/u;k 3-^7U;k 4-*/u;k 5-*/y;k s-*/ 
* y u ;k 5 - < v * y u ;to , t? 7 v-;k trus s? - jv w> 2 - tf u ^ 

S?-;k 4-fcTU5^n;W , fcfny.H> l-t?ni);k 2-k?nU;k 

3- bfpu;w s -fs^v/ujp (#k 1— r$^/u;k 2— rs^/y;k 

4- -T5^vu;p) , tr^y;^ (#1, i-tf^yy;k 3-tr7»/u;k 4 
10 -tr^/»j;M , tfu^-;i/ (011, 3-eu^-Jk 4-tf«j^x;v) 

-fv^7»/u;p (M, 3— rv^7V>j;w > <v*+u-yu;p (#L 3 
vtw^/'jw > <>Hu;i/ («, 1— r>Hu;v, 2— r>Ku;k 3- 

OHUJW , 2-^>y^7V*U;k ^>!/ Cb] ?x-;k 2 
>y [b] ^x-;k 3-^>v* [b] ?x-;W , ^>y* [b] 7^x;i/ 
15 [b] 77-Jk 3 [b] 

; mx.\*}±u U 5>-'jp (09, 1 - kfp U V-)V. 2 - tf n U ^~;k 

pwzdv cm. 1— f^/y-;k 2 wj-;k 4— -rs^/u 
20 u-7-;k 4-twji>— jw , tr^^^-;i/ (#j, l-tf^v^k 2- 

£S&£ftTV>T ! b£l^£,$7jMp;l' ; ±l3Ufc«&$nTV>Tfc«kW£*ft7 
25 ;k^r~;P ; ±IEUfc«ift$nTV»T'b i^fiRT;^^ ; ±fEL7tfiM£n 

7'J-;U ; ±IBl/fc«ift$nT^Tt)«k^fia7;W3+v' ; ±EUfctH$n 
T^T'b < k^fi«7JV*m ; ±fBbfc«ft$nTViTt)J:V»C 6 _ 14 7'J 
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•t ^ c 6 - 1 4 7 u * xjv .; ±ib £ ftx ht %> £ ^ c l _ 6 7 

;i/*;v;uv*x.jp ; ±§BL£fi^$nx^xfcJ:v>c 6 _ 14 7U~;i';u!'*x 

^W^itZ-ISl (C^j) 7)V^r)V-^)Vn^)V;V-mk (C 

t!Uv ? ;u*;w\* ; e<jk 2-^-jl=.M)W^^)W z-^-^^n^ 

XfeiVv 

15 g&^ftX^XfcckWgJS^M^k ±f3bfcB^£ftT^Tt>J;W£l£7;i' 
•rx;k ±iBUfcfi^£ftXV>Xt>J:W£I&7;i^x;i/, ±fBL-£:S&l£ftX 
ViTt)<fcViC 3 _ 8 >'^n7;i'^;K ±f3L-fctt&£trO>T&«fcUC 6 _ 14 7 • 
U-;K ±fBLfcB&£ftX^X$>J;V4lijf^ ±fBb&«&£ttTV>T%> 
«k^<SjR7;i/3^*>^^€>a«tlS 1 £&«2ffl<&«&£T11&$ftTl*T. 

c 1 . 6 7;w^;v-*;wi ; Er-i > ;i' (#k ^wv^wt^-f/k x^^a^ 
; v-c 1 _ 6 7;^^-*;i'A^;i' cm, ^^^A^e-ok >- 
x^MJW^-i)^ ifi^^Ji/A^^i) ; Cj_ 6 7;i/^;i- (c x _ 
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tlTH 5U^L7 m(DWVlti)W^-()l< m. i-£oU5>- 
5 ;i'#;i/#x;k i -tf^u^x;^;i/fc;K ^t^^u-X^ /#;k£x 

mmmAmo rm&znx^xh^- ^ / j tu-m, ±fELfc«&£*i 

15 ^: r 1 — e— (RHtwmmz^isx^xh&^wmm*, E\m&^ 

20 -;i/S^ffi^e>n, &frTt>7xxjvs^£L<^£>n&o 

i4n (mat, 25nxtt3ma:) ^stefcasss, j?ib<« (0 st^v 

14J| (ff*b<tt5fe^l/l OA) ^fMIili, X» (ii) 7fcV*bl 
25 0 JL£«ft&*&ff3lt*> ££:itf> 1 ^©Tlct^^i^Tlrf S 1 

X-;P (fik 3-fI-Jl/) , 7U^ (flU 2-7'JJK 3- 

7'JJU) , tf'JvMt/ (0!U 2-h'UvJk 3-fcfUv.Jk 4-fcTD5>;W , 5 1 
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77u;u tm> 2-^77u;k 4-^77um 5-^7>/u;w , 

yy;k 3-+y>j;K 4-*yu;k 5-*/y;k 8-*yu;W , -fv 
*/u;w (fi> 1 — ' rv*y u;k -3— f v*/u;k 4— -rv*/y;k 5 
5 —i*7*/y;i/) , tf 7 tfu^v-.^ ($k 2-tfU5^~;k 4- 

tf'J 5 y-J« , tfD»;;P (H, 1-fcfPLUk 2-tfP>j;k 3-tfP'J 
;W , -fS^/UJl/ (tfl, 1— fS^/'JJK 2— T5^7U;K 4-^$^ 
7U , ti^7U;i/ (09, l-hfyl/lUk 3-tf^7U;k 4-lf7l/'J 

;W . tfU^-;L' (#K 3-t?y^~;k 4-tfU^-;i-) 0 -rv^T 
7ujw , -f>Hu;i' i--r>Hu;k 2H>F'Jjk 3 — r' > h u 

)V) , 2-^>7^77U;K ^>7 [b] 2-^>7 
[b] ^x-;K 3-.^>V [b] 5 t i=;W , Cb] 77^ (flu 

2-^> v / [b] 77-ik 3-^>7 Cb] 7 7-;W &£j&*JBV>S»ns. 

R^LTH (O/NP^H^ -hn, ^ktf^X fufEtt&SAf¥£ 

{b^nxviT : bj;^c 1 _ 6 7;i'^;K tFD^y-d.jiw, *uk#3r 

20 y-C 1 . 6 7.W-*M-;V7i7-C 1 . 6 mjl'] , S&!5»g|SAi£ 

y>ft$nTViT i fe^viC 1 _ 6 7;i/p^v'] > c 6 _ 14 7U-;k c 6 _ 14 7U 

-)Vttis'&£&C 1 - lt 77)V*)\'tti'* *;i/5Jk 2^7 A bFn^X 

Ci-67;^;^^ c,_ a 7;pp+^-*;p#-;k T^knt^k 
25 c 1 . 6 7;!^;i/-^;wi ; E-i';k ^-c 1 _ 6 7;i/^;p-*;k/t ; E^;kfe«j;cxc 

;k ADy^bsnT^Tfei^c,.,?;^^^ c 6 _ 14 7U-;k c,.! 
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4 7 U -)l**zs&£ZtC 7 _ l B 7 ^i^M-*^ 53#n*S&££3r LT 
^Tfe«kVi7x-;i/S) *fctt(ii)Aoy>fl:$nT^T'bJ;^c 1 _ e 7;w+ 

^ c 6 - 1 47'J-JU*«fcrKc e _ 14 7U-;v-c 2 _ e 7Jvem;^c,atfn5 

fi&££WbWT&J;l^ #*JK?&#K:g*IK^ »*W^feJ:tf»E*J8r 
£ (flAtf, f7 l /'J;P (M> 2-^7\/U;k 4-^7V*LUk 5-9-7'/ 

10 tfc«lIl^flTUTfeJ:U7J^-l/>lt, 7J^U>£*fctt7;U 
V>*:WflV>&ns. 7;i/^V>£^fc«7;i^-l^>£O4 3 CD-C-^-0-> 

15 ET5*$*i$;*t— u— tiTo rttjftss^rL,TirJTt>«kVi7;^iv> 

E-e^$n<57.^— tf— £L<T<D tmWk&*^LT^T>b&^7JV5-~U> 
20 £j © r7;ver-W>£j tVTtt.. WZ\tC 2 _ 13 7)\str-U>m (M, fcf 

>x>-i — ri/>\ 5 --v^-t>- 1 --ri/» jwa^sn, &^t&c 2 

_,7;^-l/>£ (PL V~U>s -fu^-V>, <V7'n^-l/X 2- 
7»— 1 4-<>x>- 1 --fl/>\ 5-^^ir>-l— f l> 

25 >) tf^SLK 

*;i<£ ^rn'im 7°Dtfjk <77'ntf;k T^jk -fV7*3\>k 
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JM*Wfc«* E t ITU (i)JS^ 
(ii)- (CH 2 ) n^-W 1 - (CH 2 ) m 2 - 
5 (m l *«kCXm 2 tt^n^n0^lrib3Ofi»*, WMi-O-, -N (R 2 ) 
-S-, -CO-^fdi-CO-N (R s ) R 2 £J:tfR 3 te^V£ 

10 (ii)- (CHj) m'-W 1 - <£tB*f*t&f3fcEI*«£*"r) T?£fr£na* 

aio-w 1 - (ch 2 ) m 2 - (&R^\mfttmMm%*'r) -cmt>-ztiz 

15 m 2 ibT(t 0ffcttl«U^ 

m 1 £m i <DMLttt>#tVT)t* ffi##0©*£\ 0XM% ft 

\L)V, <yyatf;K T/^JIa ^fV^JK sec-T^K tert-^Jk ^> 

m\z, nt.hT\ts -o-, -ch 2 -o-, -co-, -CON 

H _ % _ N ( R 2) -CH 2 - (R 2 «7K^iI^Sfc«C : . 6 7;Wl'S^, ff 
iUtt^f;^^) , -S-CH,-i;fctt-CH=CH-#J8F$b<, 



(I* ) > (I) > 00 » Ola) , (Hb) , (III) 
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(iv) fc&^x, xxkUYte^nzn^—y—z^L, mx<-~v-tb 

5 ztix^xb^m] tm^znzo r^xt mm&&%Lx^x%&\,*7 
)i*v>mx, 7n>*u>mo*o-c-tf-o-, -N-stzte-s-xw 

it^m (i-D \z&^x> xaitrn^u>m^(Dx^-D—^v, 
mx^—v—ti-xit. mmm^mLx^Th^7j^i->mx\ tji* 

-0-> -N-£fcte-S-T8^£nTl>T&J;^Sj 2W>btl3 0 
5. 

(D-x^w^x 2 - (x^^^x^i^n^ti^^^fc^ams^b 

WTfc<k<AC 1 _ 6 7;Mrl'>S£, W 2 i*-0-> — N (R 4 ) -CO- 
N (R 5 ) -S-£> R^^XSR^t^n^n^mm^Tz^C ,_ 6 7JV 

(ii)-W 3 -X 3 -W 4 - (X 3 iitIi$ftT^tt)J;^C 1 . 6 7J^k> 
S£> W 3 ^J:OT 4 (i^4a^n-0-, — N (R 4 ) -CO-N (R s ) 

-£fc\±-s-z, r 4 &£z*r Ht^ft^ftymm^rzfcc ,. 6 7)\,*)vm 

>Sj 0 rc^TJl^l^Sj tlTIt, X^I/X 7°ntil/>, 
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tert-7*5 1 ;i/, <>?JK -fV<>3\Jk *^>^k ^^^W » C 6 _ 14 

r 4 ^j;i;r 5 ti$n§ c ^eTJi^nt i/tn *3\>k x^k 7n 
t?;k -f y^Ptf;K :?^;k -fv^Jk sec->^;k tert-^;k ^> 
^;k <v^>^;k *3-^>^k ^-ww^v^tis. 

10 W 3 tLTil -O -ft l-^. 

.^TfeXSfcttXa-ewSns^^-l^i^Tft, -x J -o-x 2 - 

15 £:£UT^T&<£^C l _ 6 7;i'^k>S£^1~) ^SfSTSS. 

X 1 tUTtt..«*^ ifcttC I _,7*^J:tfC l - 14 7U-;i*61 

20. LV>. 

25 (iii)-N (R 4 ) -X 3 -0- (X 3 &tt&*£WL WT&ck^ C !_ 6 7;k* 
k>*£, R 4 «.7K^M^^fc«C 1 _ 6 7;W^^^-r) , 
(iv) - S -X 3 -0- (X 8 tt1ttA***bTV>"C'b«k^C 1 _ 6 7 J Mrl'>'S£ 
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(v) -N (R 4 ) -X 3 - (X*fcWm£%GLX^X*>&^C 1 _ 6 7)l*U>& 

(vi) -co-N (r 5 ) - (RSfommTttctec 1 _ 6 t;^;v*^^-t) , 

(vi i) - X 3 - S - (X 3 temm^Z^LT^Xb =k C ! _ 6 7;k* 1/ >g£^ 
5 1") , 

(viii)-S-X 3 -S- (X 3 tett^£.WbTUTfc e };ViC 1 _ 6 7;i'^k>S 

0 W 5 tejg£3^ -O-, — N (R 6 ) -CO-N (R 7 ) 

\t- S - £, R 6 :fc £I)Cr ^ ^n^tlTK^JI^^fe^C 1 _ 6 7^;i^^ 

6 7)V*U>ms t. L-Ttt, p^t/>, X^PkX yok°l/X 7*5PkX ^ 
>^k>, ^v-I/>£t/8V^ft, £frTt>^k>\ X5^k>\ ^Dk°l/X 

R^^riR'^^nsc^eT^jHiLxfi, *^;k x?vk 7d 

t°;k <V7°Dtf;k 7*5P;k -Y77>Jk sec-7*5P;k tert-75f;k 

(ii)-O-Y 1 - (Y^tmmm^VX^Xb^C.^TJi^U^^ 
T) «t<, ^"CfeamS^^LT^T : bc]:^C 1 _ 6 7;^U'>* (#!k 

^^k>, x^i/x ynhfi/» ^w^k, mzmmm%%Lx^xh£ 

<t£® (I) , (II) , (II a) , (lib) (iv) tfent, -Y- 
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(1-0 « d-2) , (1-4) , da) » ■ db) » (IVa) , OVb) , 
5 (0 £«ktf (D) K£V>T, iR}fflIS$tbt^tfe^^7x^k>^ 

10 -fb^^i (I-D s (1-2) , (1-3) *3<fctf (1-0 fcfcV>T, Rat^tlo 
15 {t£& (lb) Cfc^T, |RStt«ift»S*bTVsTfeJ:V^>1f>ai**-r. 

20 sns*£b*nk 

(1) — C (R 8 ) (R 8 *) -O-/-C0-, -N (R 8 '") - (R 8 , 

R 8 '*i:^R 8 "« j e-ti^n7K^ii^s^ac 1 _ 6 7;^;i/S^^-r) &<ktf 



fc, -C (R 8 ) (R 8 ) -> -0-, -CO-, -N (R 8 ") - (R\ 



(2) 
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- s - * zmmxz 2 o am* $ $ n cm v> & t 

(1) - (CHj) 

(2) -O- (CH 2 ) 3-, 
5 (3) 



— 0 _ // \-CH„ 




(4) 




. 0 _CH 2 -V/ W 



10 &£/^B^$ti£ 0 

(I-l) % (Ha) % (Hb) , (C) ( D ) fc^V^T, SSAteS 

(II) £«fctf (III) tefc^T, 5Spi;&J:tffc#ft (Ha) fcfctfs 
9 P 2 LTt^T&ck V>H^f . 



20 



/ i. 
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(m 2gtX«3g!:£) (i) 5fcV>bl4Jt $F*b<«5fc 

5 v^ti oi, £K)ft£v<it5£tcte6R<D%^mmmm, an 5&v*bi 
o mit^mmm an) 7 & ^ b i o mmmmtz awm ^ s n 

±13 r5*uui4ji ($?£L<tt5fctr>ui om) o^mmmi tv 

io [b] 7^>, ^>x-f ^>x**-+*-\/-;k <y/^7 

<>X<V?7y-JK t7h [2, 3-b] ft7i>, HD~;K 

-r>K-;k -rv<>F-;k ih— r>^/-;k ^j>, 
15 ^/ux >»7'Jx #;w\V-;k /3-*;p#u>, 7xt>KU^x 

7xt-7>. ^TV-;k -YV^TV^k 7i/?7vX -f 

-jvfcaoifmwm&m* xitcnzom (*?£b<te#gt) auftv>b«& 

® <ff*b<JilXtt2fl) <B^#8l(flU i8fcbT#j«3 

_kfB rs^Vibl 0j|*3!f#«a*iHJ iLtlt i^H fcfnU~>*X -f 
a^/'jx tf^y^vx tr^/ux kf^Uv'X tf^v'X ^JWjMJ 
X ^*|JX v^1f\/-;k tWJ^'JX ?Jy7^'JX 

25 ±12 r7&ViUl Oj|ll*«*!lJ tLTlt ^^Uv^X 7- 

T+ftfv^o [2. 2. i] ^y?>mt)mfetiz>o 
& e o mmwi 5 & v> b 7 © -> 2 □ t ;k* > * b ^ . 
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5 fc&m (II) (Ila) fc*WT, SQMi-Y-COOH^fc^S 

(lib) CiHT, IB «f It^Tfe 5 /^i 171© 

5 & ^ l> 7 M. ©St£ Ztfim S o tafcTfe 5 & U t, 7 J*0&*SI!jW S L 
(Ila) (lib) fcfcV>T* 



20 
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5 5&*#*UV>. 

m B Xt* $ n S 5 & b 7 AiR jW b.T X % «k H S&S i b T tt, ffifB b 
b3 4HT2&£. 

10 ■ftl'&tt (IV) (IVa) C*^T, SIP 3 &^>-fc? >5R*WT«*^I6 

m-p 3 xm£tiz>%mmtLxfc, m?xmi£tiz>^mmtmm<n&of)m 

(1-2) (IYb) fcfcWt, iSMK^^I^ft^ti 

ass i f4^>-e>gtft«"r-Bitift«£Wfc, $ t>\zwWkm*Gvx^xh£. 
tefrxbm&znx^xh&tec^eTfr*)^ wmzftx^x^^c^ 

7)VZl*>-^ AD.^>gf(«, 7 7«, Jl& '3#*), C 7 _ 16 7 

CuT, urns nx v>t £ ^ c ,_, 7;i/*;i/g£itffi$i£ tix ^xh ^ 
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;W , - C ^J^-^M-^JS y - C l 6 7 W (flU 

20 «j7^D^h^» ] , C 6 . 14 7U-;i/ (fl, 7x-;W , C 6 _ 14 7'J- 
Jk*-^> (#K 7i;+y) , C,.„77HM*'> (#l> ^>^;u^ 

25 )vts)Vn=E^)v, jL^M)vn^)V) , > , -c 1 . 6 7;^;p-*;k^<;i/ 
;p ($k ->7n^y-;u) ^SfiEs^e,a«nsi^^b3fflcD«gis*^ 
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£ J; W\ u f >fb£ tlT V>T =b <£ V V c i - <s 7)V*)Vfr £> M fcf *l 3 1 & ^ b 3 

E 2 T-^$n<5 X\%, 1913 EiL T0H^ L & t> ©;#*tf 6 tl 

10 *. frfrTfc, 

(i) lfr&^ £fctt 

(ID- (CH 2 ) n^-W 1 - (CH 2 ) m 2 - (m^i^m 2 ttfmo 
&V*b3©SRfc* WMJ-O- -N (R 2 ) -> -S-> -CO-SfcH 
-CO-N (R 3 ) -S, R 2 '*«fc^R 3 tt-€-n^ r n7K*® : ?*fcttC 1 _ a 7Jl' 

(ii) - (CH 2 ) m^W 1 - (#|B*tti&«3£ra***w1-) T*fr$tl3X 

^— y— > 

(iii) -W 1 - (CH 2 ) m 2 - (^IB^ttfliaiBJIttSr^-r) T*b£ft* 

nn&©fc*n?*K tt£^ v -0-, -CH 2 -0-« -CO-, -CON 
— N (CH 3 ) CH,-, -S-CH 2 -*fctt-C=C-*«»SlxVi. 
E'T^tlST^— tf— £LT«, -S0 2 -CH 2 -CH 2 -N 
(R 2 )-CH 2 ~, -0-CH(CH 3 )-CH 2 -N(R 2 )-CH 2 -s -CH(P 
25 h)-CH 2 -N(R 2 )-CH 2 -, - CH (P y r ) - CH 2 -N (R 2 ) - CH 2 -, 
-CH(CH,-Py r)-N(R 2 )-CH 2 -, - C H 2 -N (P h) - CH 2 -> 
-CH 2 -N(CH 2 -Ph)-CH 2 -> -N(CH 2 -CH 2 -CN)-CH 2 -> 
-N(CH 2 -CH 2 - I md)-CH 2 - (R'HTki&iT £tz\tC x . t T)\/ 
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E'T^Sns*"*— iJ— fcbTtt, »^#, -O-, -CH 2 -0- -C 
O-, -CONH-, -N (R 2 ) CH,-, -S-CH 2 -, -C = C-> - 
5 (CH 2 ) 2 - ~(CH 2 ) 2 0- -(CH 2 ) 3 0~, -C(=CH 2 )- — N (R 
2 )-> -CH 2 -N(R 2 )-, -CH 2 -N(R 2 )-CH 2 -, -S0 2 -CH 2 
-CH 2 -N(R 2 )-CH 2 -, -0-CH(CH 3 )-CH 2 -N(R 2 )-CH 2 - > 
-CH(Ph)-CH 2 -N(R 2 )-CH 2 -, -CH(Py r)-CH 2 -N(R 2 ) 
-CH 2 -, -CH(CH 2 -Py r ) - N (R 2 ) - C H 2 -, -CH,-N(Ph) 
10 -CH 2 -, -CH 2 -N(CH 2 -Ph)-CH 2 -, -N(CH 2 -CH 2 -C 
N)-CH 2 -, -N(CH 2 -CH 2 - Imd)-CH 2 - (R^zK^gH 5 -* 
fz \t C 2 _ 6 T)V*)Vm £ , Ph«7i n;HJ £, P y r fc? P >J 5? ~ )Vm £ > 

fdi-CH,-0-«bK 
15 it^m (1-2) K&UT, ^S 1 ^: R^-E 2 - (IB*«t8l2£H;ft8£ 




20 

ittr® (lib) (C*5UT, SC«-Y-COOHSW(C$e»}CB^S^ 
b T V> T <fe £ >-tf >g| «, 
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mo &^t» 

flS-&*-(i-3) > (A) (B) KfcVvr, £Ett1I»£€:WbTV>T 

15 {fc£ft (B) (C&V^T, ^Fttg^S^WbT^Tfe^^gl^^bs iP 1 

20 ^WM: 
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5 M<DmmmtLTiZ. ^D^>*>fc£#ffl^Sn5. 

-;k t°p-;k enu>> -rsyy-;k -f$^yu>, tf^y-;k tfn 
'Jv>. t^yu^x tr^yu>, myy^-jk- ?7 

as. 




15 turn Any>i? m. mmm?) ^w\ny>it^nx^xh^ 




20 

(D) IC*^T\ Jtt-O-, -S-, -CH 2 -£fctt-NR 12 - 

V7'pt:jK y^k -fy^Jk sec-7^;k tert-y^;k ^>^;k -f 
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KT*^*C 1 _ 8 7;V*l'>£fc>TH:, *?l/>, X^U-X 7°Pfc!l/ 
5 KibTtt, »^f$fttt^fl/>^f*l/K 



31 1 LTV>T*>£v>iIgiaS£ UTft litre l^fc«*3lA»^6a»itiS 
io «^*ifis: 




fc&WfrSUV*. ^©^©atAOttifcSiL'Tfcu (i)APy>IB\ (ii) 
£ (-01 ;*h*X xF + -» , (iv)AP^r>IC^ (fcU 7*^S?, i&HIiC 

, (v)C 6 . 14 7U-M^/S (#K 7i^'» £fc«(vi)C 7 _ 
P^>M^ (0U 7*;*Rf, IMSK^ A*fi^) *«ff*bV*. 
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ik&to (iib) tsu-na, xx^n^x^-D—dm^m^i^x^x 

Z1il'X^X-b&^C 1 _ 6 7)V*U>m, — N (R 6 ) — Y 1 — (R 6 «7K^ 
^Sfc^CLjJWI^ Y'immmZliLX^Xh^C^sTJU* 
5 V>m*7Tst) , -O-Y 1 - (Y'ttiaiStL/THTfei^Cj-jTM 

;^t/>^£*T) T ; 8&Bj&*5fcl>L7 J*©&£lTefcS#&3&W3:bV>. 

(IVa) fc43V>TfcJu SiP 3 ^\ ^ : R 1 1 — E 2 — (R 11 tt«&g£ 

&^T*^>tf>aiTfc**£j&*if?i:b^. E ! tim *§&^ -o 

15 ^7i^H)5fiDH. 

X^tTH C !_ e 7JV^r)l^>C 6 _ , 4 7 U -.^ bWT 

(IVb) fcfc^Tfck giS 1 ^ ^:R 1X -E 2 - (R ll \tWm&& 

Sj £^?-*^>tf>SIT*5#&#$F£U>. E 2 <hLTteU f&£^ -O 
-CH 2 -0-, -CO-. -CONH-, -N (R 2 ) -CH 2 - (R 2 
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5 ;i^-#;^-;i'75/-c 1 _ 6 7;M i ;k /\ny*>4t£nx^x>b&^c 

j.eTJ^^-X C 6 _ 14 TU-;k C 6 _ 14 7U-;l'^r>'£J:tfC 7 _ 16 75 

bT ViT £ Vi 7 x b < > *Sr K: a d y >JM^* £ W\ o 
^7x-;i/S#W£b^ 0 

15 ' 

{t&® (a) (c^viT^, A i tf9kmm?-x&z>Wi£j)m£L^o 
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)vn * (iv) a d tfym^&kzfc j _ 6 7 ji^jw^ e>s« nsntfessw 

UTV>T%>J;ViC 6 _ 14 7U-;^ (v) C 6 _ 14 7U-;^*^££&(vi) 
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it-?, jygum , (2) c,_ e T;i/*;hi (#k *?jvfc£©c 

^aTJWl-S) , (3) C^e/J^^I.^ 

JV3*->S) , (4) ;\D^r>If (#], 7y», > C^T 

10 )\>*)V (Ms *=?)VtzE<DC\_ 3 7)V*r)V) *fc»C 1 _ 6 7;P3*>' (AN * 
h * ->& £ © C x , 3 7)VU * *>) Tfi&l $tlT^Tfe^C 6 . 14 7U -)i>m 
7x-Jl'S) , (5) C 6 . 24 7'J-M^r">I (fi. 7xy^v$) 
(6) C.uT^M^S'i (#l> ^>^t^->» 4 7x-Jl/ 

20 XaTS$<l57^- fr- <hbT«, IIIW^^. 

fc£#J (1-2) £*»V>T, ^>tf>^£^T3H^S£L-Tfck i^r 1 

1 — e 2 — (r 1 1 siis^f n-e'nt 1 1 % 7 i^jh, -f >^rjw 

25 «3#JI?*bV>. 
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C 7 _ 16 7 7MJI/t+-> (01 ^>S?;V*^r5/) ^e»3i«°n^s^S; 0^ 
KttC 1 _ 6 T;i/*;i^l*WL.T^Tfc«tK lilt, ttM£trO>Tfc=k^ 

10 R n ttttt, Aoy>gf 7yl &*) , r-ha, *JV#*5^ 

Ktt, Ao>r i Mb$nT^Tfe < kViC 1 _ 6 7;wi' ^^;k x^;k 

15 v - C 2 . 6 7 W-*;^-^75 / - C !. 6 TJ^ (W. 

] , MKS&gApK::feV>xi*j^fcff& 

□ ] , C 5 _ 14 7U-;U («, 7x-JW , c 6 _ 14 7U-;i/^-^> 

20 (#k 7i;^» , c 7 _ 16 7^;i/^;i/^>- (09. ^>v;M-*->)\ * 

JU57K y77, kh'Dty 0,^7;^^ . C x _ 

6 7;i^*~>-;*j;t^-;i/ (M, * K^s^m?-^ ih^y^Jtow . 

; Ey-c 1 _ 6 7;i/^-^;w\*^;p (#K ^mjw^ 
;k 3L^)V*>)),rt^)V) . ^-c^^^-^wt^^ (#k ~7*:P 

DA ^^) sstftts i*^u3fl©«t»*-€-n^n*UT 
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;WP-.*;i/3R-;v7sy-c 1 _a7;v*;v (#)> ^;v^^->x^;v*;vfc 
;i/7^y^5 1 ;W , /\ny>fc£ttTv>T'&<fcv>c 1 - 6 7.rt'34 i >', c 6 _ 14 

5 7 U -;k C,_ 14 7'J -*:**>'*«ktf C 7 _ x 6 77MJ^+v^^^f 

E 2 <hLTfcL -0- v -CH 2 -0-, -CO-, -CONH- 

-N (CH,) CH 2 - -S-CH,-, -C = C-> -(CH,) : - - (C 
H 2 ) 2 0-. -(CH 2 ) 3 0-, -C(=CH 2 )-, — N (R 2 ) — n -CH X -N 

10 (R 2 )-, -CH 2 -N(R 2 )-CH 2 -, -S0 2 -CH 2 -CH 2 -N(R 2 )- 
C H 2 _, _o-CH(CH 3 )-CH 2 -N(R 2 )-CH 2 -, -CH(Ph)-C 
H 2 -N(R 2 )-CH 2 -, -CH(Py r)-CH 2 -N(R 2 )~CH 2 -, -C 
H(CH 2 -Pyr)-N(R 2 )-CH 2 -, -CH 2 -N(Ph)-CH r , -C 
H,-N(CH,-Ph)-CH,-v -N(CH 2 -CH 2 -CN)-CH 2 -> - 

15 N(CH 2 -CH 2 - Imd)-CH 2 - (Rm*mm?£tc\tC 

Jl/g£, Phli7x-M^. PyriilfD'JyZjH^ Irndtt-fH^/ 

E'tt, -0-*fclJ-CH,-0-W. 
R ll 3&«E , ^«ki;5!tS 1 i#K:^'r5SttbTtt, 
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C K 7.)IO^yS Xh^X Xh^>- S 7'd#4«» , kKo*$/£fc 

5 (#K *h*X ih^>, 7°d#^» fiW£L< ; Aayym^m^V 
(1-2) (D^WmtLX\t, 

< ; 

20 E 2 ^^ -O-, -CH.-0-, -CO-, -CONH-, — N (CH 
3 ) CH 2 -, -s-CH 2 -%rc\t-C = C--C, 

m sice 1 _ 6 7;p*;p*T*ift$nTiriTfe«fc < , 
r 1 jobs 1 tmzmtzmt* 




25 T\ 
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fc^m (i-2) K^xte, ^y^>m^?z>w.&m^ ^-.r 11 - 

4 

5 JilSX^ 7^E 2 X^£n£7^— tf- (CH 2 ) m'-W 1 - (CH 
2 ) m 2 - (m 1 &J:tfm 2 te'til j enotz^b3<Dm$k&> WHt-O-, - 
N (R 2 ) -S-, -CO-£fc«-CO-N (R 3 ) R 2 £>£tfR 

4t&® ( I - 2 ) fciu %t%.L< its 5£ 




(I-2A) 



(5S<^ R lla m&^L2M©S^S£^"3 7x-;i'S£\ Eal^f, 
15 R ,7 te^-;§;fcteS&oX, 7jc^jg^, ADy>lM^> C,_ 6 7;W1^ * 

20 snTViT ! bJ:ViC,_,7^3^->S, ADy^ft^**. CUT, S 

mnx^xh^c^r^jim, mmnx^xt^c^Tjn*!/ 
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Tfeinc M 7;p3+.>i«iffAny>«fji>5atfn<52flot»i$ 

£^c,_ 6 x;Wi^ «**nr^T>bJ:^c I _ l 7;i/3*^ai*J:t;Any 

(I-2A) fc£V>T, R l,a ^«ift$nwTfe«tirsc l .,T;^;^ 
•OttlW*7z= ; E a ft***. »*«^ £fctt;*^i/> ; 
**»*Llr*. COW*, Ea^^§|^;R'««Jif, fr~DR"l,i 
fb*«| (I-2A) iC&^T, W#«i65t 
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5 K&m (1-3) fc&^T. IM^til^ttt^tfe^tK^IS: 

v>T%ckuc 7 _ 16 7^;v*;v**~> (#K c^^wvTg^ttwx 
J; iri c 7 _ ! 6 7 7 ;i-*;k** v) & £ L v> , 

it^m (1-3) £4o^T, 




7;U^)1^ (08, AO^ i Mb$nTV^TfeJ;ViC 1 _ 6 7;i'^^S (#K *3\>k 
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15 RattTlt **«^«qf$lH, 

(1-4) fcfcUT, SitS 2 te. it: R l3 -E'- (lB*ttf&IB £ PO 

R 1 3 LTV>T "fe Jt 7 U ($? S t, < » 2 - ^7 7U 

25 ■&£A#fr&jgtfns«ifeS#m>&ttS#, fcC^TfetufBbfc rfc&$*i 
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tfsns. ) ;*<k^ (2) xzrMkztiT^Th&^tin'tf^fr m, 

R 13 iLTH (1) AD^>g?(^ 7>y*, 4g&, H*,' A 

25 ^r5/;w Tg^^nT^Tfect^c 1 _ 6 7;wi-* (flu xsmk 7° 

Dfcf;k -T77°otf;^i:<3DC 1 _3 7^^S) ^satfn*i&viL2flo 
«mS§'WLT^Tfecfc^5 1 7yUJl-» (ff*l/<W:» 2-3 1 77*'j;Ug) ^ 
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10 

(ii) - (CH 2 ) n^-W 1 - (CH 2 ) m 2 - 

(m 1 , m 2 , WMilulBiiSlSft^^-r) T'gfc^ns^^- ?J— 8*»f;L<, 

15 (ii)C 1 _ 6 7;^l/>ai> ' 

(iii) -N (R 14 ) - (CH,) m 2 - (R 14 &7K*IC ^SfcteC X ^7)V^-)V 
m 2 teO&^b3©gifc£;^T) > 

(iv) -S- (CH S ) m 2 - (m 2 &0&^U3coSm£^t-) fc&&**F£L<, 

20 (i)-N (R 14 ) - (CH 2 ) m 2 - (R 14 te*ltM«£teC ^eJWS 
ft, m 2 &0ft^U3CDMic&^:T) , 

(ii)-S- (CH 2 ) m 2 - (m 2 te 0 U 3 ©£ft£5ST) ft££W£UV>. 

r 1 4 ^TKSM^t fcttc , _ 6 7;i^;i/g£*u fc*n?fe c j _ 6 7)v*)vm 

V7°otT;k 7>;h <fVZf?-JW sec-T^k tert-^;k ^>?;k -f 

_ 3 7;u^;vs^*bUo 
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E'tlTH -N (R 14 ) - (CH 2 ) m 2 -£fcte-S- (CH 2 ) m 2 
T) WSb<, &tfn?fc-N (R 14 ) - (CH 2 ) m 2 -^Sl^. 

(#K ih^X 7d/}^» dW£b< ; ^JR^SfcttAby 

>JR : ?(J?*b<tt7s/*)3&«*&K:»*bVs. 
fls£tt (1-4) tt, ff*l/<tt, k 




(I-4A) 



<5£+» E ,a &-N(R l4 )-CH,-> -CH(R 22 )-0-£fcte-CH(R 22 )-CH 2 - (R 14 £ J;tX R 22 WU 

15 ;vs*fc«sm^nT^T ! b«k^c 1Hi 7>i^;w*^^-r*\ r^wr 21 ^^ 
*fcttc w 7;m^^» *M^x i^-x t 

R 20 £fcteR 2l Ti*£no rs^$nT^T%<t^C 6 . l4 7U-^Sj &«ktf 
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tt r«fc£ftTv>Tt>«fcttc W4 7U-;i/£j .^sl<«ad^>^ 

(#K 7*;*, 37*), ADy>ft*nT^TfeJ:V5C M 7;^ 

1-6 

7PA^>jU) «:if*>6aartl*l35cVJL'3filOiKftaift#LWTt>J;U 
C t . N 7U-;US (#K 7i^P) KC 6 . I4 7U-;^tt»^»K: 

iS»*nTWbJt<, «^wictt»*nfcc l . u 7U-;p»iLTtt, en*. 

10 fix h 7 1 K n ± y Ettmvf 6 n* . 

TViTt>J:v^;^+>-;i/ (0g, #;i/#*s/;w T*S&£nxv>Tt><}:V> c,_ 6 

T&£uc 3 _ 10 v7P7;kr> ~>7p7°p^>, 5>-7P7», i/^u 

(R)-4-[(2, 3-yh KD-IH-O^-l-^j^^vJ^^vyPA^ 
(IIFI4 1) ; 

25 4-[[3-[(2,3-^fc Kn-lH-<>5*>-iHV»**^]7xx;W* h*v]^> 
i?>7*PA>^ (H»J13 6) ; 

3-[4-[(2',6'-y7^h'7x-jhHjW^ h^yJ-2-7Mn7x-JW7* 
DW>* (£%0!2 0 5) ; 
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3- [4- [ [4- [ [4, 5-5* k H P i~ 7 h Cl , 2-d] [1 , 3] ^.7 7-;W2-< ^ (7 □ fc* J W 7 
*;]*?M*>i?)l']**i']7±-M7'att>& (H»J2 2 3) ; 
3- [4- [ [4- (2, 6-5? ;* Ffr* > V)V) ^ > 5?;W >0 7 x x ;W 7° n 71 
(^MFiJ2 5 3) ; 

5 3-{4-[(4-{ Of V 7°D tf.M4-7xx;|/-l, 3-^7 7-;W2—f ;!/) 75 Jit? 

M > >-)V) -*4 3 A 7 x -M 7° a /\° >m (£Jfi0!l 2 5 9) ; 
3-(4-((4-(((2-7xy^5/7°Pk;W7^y)^5 1 ;tO^>^)^v')7x3: 

)v)7'un>m (mmms 12) ; 

3-(4-((4-((5?^>5?>75/)^^W^>3?;W*4 1 ^)7x=:;W7"i3/ , ?>K 

10 (H»<13 3 0) ; 

3- (4- ( (4- (( (2-f 5 [1 , 5-a] tf U 5? >-3-< JVX^JV) (7 x X JW 7 $ J ) ;* 
^;V)^>5?;W^5/)7xn;W7*P/1>^ (^»J3 3 4) ; 
3- (2- (4-((3-7i/+^> Vft) '» 7 x x;W X?\> W -1 , 2, 4-;*%tf-5> 
77-JI-5 (4H) > 2 13). 

*^Bj-e^we>n§^^itUT^ #W2 002-265457 

#, $#S§ 2002-2 1 2 1 7 1f> #B 200 1 - 226350 2 
0 0 1 -1 9 9 9 7 1^ #12 0 0 0-1 9 8 7 7 2^ #08 2 0 0 0-8 
0 0 8 6f, &H 2000-3426 6#, #Pi¥0 9-323983^ ft 
20 H¥ 08-31106 5*fc£fcE*©te£&§JBV>*E£'fc"e£3. 

fillt©!, £»»£©*, *«££©&* *rattXtt*tt7S/»fc© 

At&«P©7;i/*U^R4£; *;W>7A^ -?{f* 9 sV2*tiL* JV)*?ixW*®7 

x 2, 6-0y>« ifz-ji-x^x > 5 x^y-;i/7 5>> hjx*7 
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3 S£#1-*«-&K:fi7;i<;&y&JR& (#K ?-MJ££tk , 7 

;i^U±m^JS^ (f>K *;W>^7AJ£, T^$/^A^ AU^Atg^S) ^© 

7?jm. ^jl^R, Tl^f >K, *x>K, 

*mnv>it^m cr ) , en , ^-g-^ ci-d , (1-2) , 

(i -2 a) , ft^rt/ (1-3) , flrfrfc (1-4) , (r-4 

A) % (la), ft^tf (lb), lt£® (II) , (II a) , it 

%m (lib) , its® (ill) , (IV) , it^m (IVa) > -fb^te (IV 

b) , fc&#> (a) , fc^m (B) , fc£'$3 (C) , (D) 
m. (&TF, *5£W0)ft>&m (I) ^IST-Sif^/^.*,) (Djup^ysffe, 

moit^m (i) \zmt-r^it^m^o. 

*f&R<Dfc%m (I) C7 , DK79^i.l / TH *58^©fl:-&« ( I ) 07 

(I) ©TS^**«x-f n-y-y-fjHfc, 75x;wb, ^>?;U7$y^;i, 
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tfs-Mt, (5-^^-2-^7-1, 3-^71/>-4-<jW * 

-f;i^->*5P;Wb, tert-7^;Wb£ftfcft£ti#) ; *mwv>fc%%o 
(I) ®7KS£S^7:>;Wb, TJ^iWL U>ttfti, *-7^fb$ftfc{b£tf 

5 *^hjo^^i (i) (Dimmtfjt^Mk, /ws h<;wb, 7 e 

a/v-r;Hb, k:AnK;wfcs 77v-x;Hb> y^ ] )Mt. 
?)\,7=l; *^M)^~M\:izntcfc%mm) -.^mrn^t^ (i) 
;p#^>^xxx;wb, 75 Kfc$n£tt£ti (#i*&\ #f§§s<2ib£#j 
(i) (Dti)Vt^ : y^tfi^)VJL7,TM^ 7xz;i'X7f;H^ #;t-#*-> 

x;Hb, (5-^^-2-^7-1, Z-V**VV>-4—i)V) ^J- 

;i/X7^;wb> ->^D^^^j^>'^Mx.n'X^x7fM, y<^;i'7 
a H{b$tifcfb^#) ;#^we>n> &^T%:£^ej£>fb£ti (i) ots 

jwb £ n;bfb£ w# £ b<^^t>n§o & ©<fb£-#/ & s &&£n ©7i & \z 

£-oT*mW(D{k&<®J (I) ^S^iST^ili^T^^o 

*/t, #569i<B<tS'&«& (I) ©7*0^7^ j£M#jgi 9 9 o^TU rg 
m&<D^m »7#$HHRttl 6 3JCfr£>l 9 8 JCtwiB«$nTl>*«k-5fc£ 
20 3WfcfrT?*ffcW©Jfr&* (I) ^t5%0T^oT%«k.Vi. 

#5PJ<D{b£$l (1-1) , (1-2) ^b£$l (1-3) fcitffc 

(1-4) (Dm&felZ-D^XSkTlzm^Z. 

25 *%m<Dik&y>i (i -2 a) ^cfcwb^ (i -4 a) -wen 

*b£tl (1-2) *££Wt£* (1-4) tmi^LTSSitTo-<h^T#Oo 
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*m<D<£&to (r-l) «, «Atf^T©SJ«l"CjR$*i^ttSfctt 
<fc&&> (V) . (VI) , (VII) (VIII) ttrfrJESftT^* 




(vi) (v) Mjutf-jismzmjfrtzctiz&Qmm? 
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<D7M U &JR/ifcfc7 >^X7 ' (A-^Mtu) fc£^f &n5.»7E»J© 
4Sffl*tt, WAtf^JR**ft«iSi, ^#*8fc£«S©»£. (V) 

i qE^fc^UT-en^nis i fti^us i o v < \zm i 5 * 
5 ;k $7>m&m. 7)v^)vt^ym^tc\t^t^y<Dm^, K&m (v) i 

«ttft:7^s=^A, jntr;^--^ awttf^xivK ttfcffdiK % 

< 1 fcl>l49 5 tJVT^S. 

15 ftM£©£/S*»ffc'&& (V) iqE;WC#bT&5fcV>biftl 0 0 OSftSo, If 
SKfifilO fcV> L4tJ 3 0 0 g*#T?a&5. #*##*©ft:b D £3* ©* 

&khVtt)VT XEX>7£, *X7^f >ith'J^.tF7^M 

v*&ns. ftte* (v) l^jwcftbT^n^nmfcv* 

20 U*9 1 0 ^EJk »£b< ttft 1 £V>US 5 ^kt&S. 

;k i-7D/v-;k 2-7°o/v-;k \^\-^9)V7)Vn-)VUE07)^ 
-jvm. yif;n-fjK >My7°ptr;i'X-x;k 771-jn-fJK 

"OifX h;kx>> i/^DA^tf-X ^*tf>&£©Rfbzk*8i, N,N- 
7 HJ7^ F&£©75. FM* -fu^ym, b'J7Jl/tDSti, 
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mnmimmtz^vmi o omm, »^b<\mim^v»s o 

fb£4& (vii) K(fj, l«jkhs^"T) (vi) otKn+-> 

S£ TOISj fcfg&f* $j£T3 c £#-e#£. 

h U £ d D ;* * - is & £<D ;\ n >f >fc £ n W T J; C x _ 6 

7;P*;kx;k*x;p;f =^>s, mmmmLx^xh^> c 6 _ 10 rv -jiz 
15 U-;k^#x;k***>gj tum fll^l^k xfMi^d.eT 

H^tUX HSMfcUX EIftiJ>/ii"0;\D^>ftij>i, 
(vi) it;n:^lTAD^>^$uo. i^l/»3 0^ ffs 
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*Rj&\*ffi&fc£QiA&<D&&T'?fft>tiz. M r^Sj tbT«, MJx 
3M1/75X MJ 7°Pt^7^X HJ73\H/75X N-x3Ml/>MV7°Pt? 

ju.jsx ^D^i^w^^Krsx 4-^>^;i/7$yHU^x n,n- 
^w^'Jx N-^^;Pt 0 ^u^>> N-^^PtfPU^x n-^^ihejp 

5 *'J >S 3 i75 Wtf 6n§. K&m (VI) lt^l^LT 

c ® & e> t lx fcKjfctmfi-? z k d mz mm $ n& v> m > 
io x;k ^yyptfji/x-xJk v^xxjux-xjk f H7tFn77>, 

N,N-^^5 1 ;V7-feh7^ h\ ^^f^^'J h'J75 K 
ft£©7$ KSI, y^DD/^X ^DD^A, E3^{^*, 1,2-V^PP 

x^ ^<JD a d >>fb^tt^M^ s e <DM&mmt£ zp* 

15 £?£L^ 8 

Lt^ns TOi^j ^ADy><b$nT^T ! fe^^c 1 _ 6 7;i'^;px^ 

20 tfXjkt+^S, fi^S^^bTV^T'bJ:V^C 6 - 1 o7U-;V7;i/^x;W^ 

x >7;i^xjp& £©a p y >{t c 6 _ , 0 7 u £> n 

5. (VI) l^MzttVXZJV*~)VfcM%1®lfc^V®2 o^e;k $? 

25 S b < ttft 1 b$ 1 o =e;^ v>£. 

z\(D£o t uTteRj&tfiifft sir t) # (cpi^ $ n&v^ #!i «^ > 

ifX >;kxx -x^nM^x ^++)">^£CD^b7j<^ yx?JH- 
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*Efcfc^3fc«k0«©#ftTTfrfcn-5. M r&gj £bTtt, HJx 
;P75>, i/^D^i/^w^x 4-v^^;i/75 7hfU>?X N, N- 

; i o#&^utu 2 mm. &%i><umi o^^vms 

(ix) ess*, R 15 ^mmm^bx^Th^m<t7mm^ 

T3 ti v Xa*«K*«C^*s^tt«E«jR^©»^ fc<&% (VII) tlt-Sto 
(VIII) £ S4SS©?^fiETTffi^-r § H t \z «fc D 5 £ t^T * £ 0 

mm&Am<D mm^nx^xh^i&m (c x _ 6 ) 7;^;ki , rs^$n 
wet* her (c 2 _ 6 ) 7;p7-x;h , rmmznx^xbzwm (c 

2 _ 6 ) 7;P^x;i/j , rjt»$nT.ViT"b«J:VifiJR (C 2 _ 6 ) 7)V*-)V} , 

6 - 14 7>j-;ki r s^£nT^T*>£uc 7 _ 16 7^;^;ki fr&&t# 
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mi afiGvxKTh&^m&Mte* j:fsamsi¥A^t*^$?£t^ 0 R 13 -e 

10 HJ7*PtMl'75X h'J^Jl'TSX N-lfJ^y7'Pt c JV7S>, v 

15 ^Wy7vF^®^I7$^ ^HJ^A^h^K, thU-)AI 
h*->K, -J-HJ^A tert-7*h*>-h\ #U£A tert-7*M^> Ffc£.©& 
JS7;l/P^>hWJ:£^W6ft3o dft<~>&«te, (IX) 1 *E)U\£lt 

1-7°PAV-;K 2-7'PA7-;K lert--f^)V7JVzi—JVfSi^(D7JV 
3-;WR, ^x^^X—rM V7'Ptf;i/X— rJk y7i-JH-f.)K 
fh7tHD77X l,4->^*tfX 1,2-v^ h^->x^>^afOX-7 L ;]- 
^> ^>"tf>, HkX>, y?D^>, N, N- 

^ hU7S KIRv v^ppp^X ^pp*;1'A, Eg#Mtl&$, 

l,2->^oox^>^t*©/\py>^>fb7K^ 7-fehxhU;K 

xMj;wfc£©x>y;MS* im^^;K s^xfjk si7^Mf©ix 
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ft^tl (IX) Xa*J»*igC^««ntt8iEj|^0^ (VI) t 

it^m (viii) i*^K:«fcD«*ai©#ftTT?»^-rsctt < koTfeigifi 
^Km\zm^x%^u 7 mthx\^ m^mm, mm. y>g, mm* 

is c*iSK*J:tfitt«fc (viii) i^;nc»l/T»o. 1-1 0* 

JK $?*L<te&0. 1~5. O^Jlz/BV^. 

■ik£® (IX) Xa#lHRirp®*£, (VI) titiS® (VIII) £ 

(y>t-/X (Synthesis) , 1981^ 1-2 7 JO 
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rms? %> z t \z «k o t hm&tz n 1 w-v t z . 

KKfctt, {frS* (VIIO ifc-&4*l (VI) TV'v^l^'gtvX^k 
7^y*M>i>^V^Dl:)K 1,1' -(7^*JP#=;WS?t!^U^>* 

(VI) fc£<t& (VIIO UrMCftU m&V>l4*J5^ 

(vim l^wcftu ttifeviL/jKis*;^ #£L<»*Ufcn 

10 L^^Hf&So 

t LT\tRfoit)mn?2>f& ymzmfeznte^fi^ ^k^x^kx-tvk 

*MVZfU\Z)V3L-< t)V, y7i-JH-fiK fh7bHD75X 1,4-5? 

1,2-^ h*^x*>fc£©x-5\>HB* ^>ifx h;kx>, -> 

15 ^a^>, ^*1*>££©lftfc**i6k N.N-y^^MMTSH, N,N- 

'^oo^^x £Dn*;i>A r raifrfcft** i,2-^PDx*>fc£<z>AP 
y>fcifcCt**Sk 7-fehxh'j;K 7^K*xhy;i/fc£<pxHJ;W«> 7 

tt&m (i-i) ^ nh*\,*\&&&*m^x(t&to (ix) ©xxtjh^ 
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5 fc^fc (IX) l**fc#LT»0. 5~10t;K ff*L<»4»0. 5-6* 

- Oct o tmm t LT\mmmn?z>m. k> mzm^n^ w mxu^ * 

»SWWf4a* 1 0 6 0 ff*L<ttl03— l2*MT*ft. R 

ftttftfia*- 1 o~2o otc, »*u<«o-i 2 omi». 



20 



£jfo^;2 
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(1-2)- Ra 



its®) (XIII) (XIV) ttltiM;£ftTV»Sfc©£MfcA^T7*, £ 

ttHrfe (XV) «, ftl^ft (XIII) [Set, B^LBWtSeciKiSt 
l^T^T"bJ:lr^>if>JR^-rJ (XIV) (it*, M&#JS£> B 

e. tc^ >v>mm-r zmmmz^t z^mmzm-ti t zms-rz z t 

/t55>*AIHfc (XIII) i^;u~*fi, 

Ttem&mo. 0 0 5^^U52t;k #£L<tti(&0. O.l^bttl^jU 
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Ra 



(I -2) 

it^m (x) (xi) ^m^nx^^ho^^zx^-x'^. &tc. 
ik£® (xii) (x) tit&to (xi) L l »K«tss^ 

i^TSSns TOi^j *5tHo^->S©S^ (vi) frZik^m 

(ix) *Hjft«^r*tn*©*ftK:J:D, - 'ft;^« (X) £<ffr&& (xi) frS 
10 It^ti (xii) sfijfi-r-5Jitdi"Tf€r§. 

7V-n,7>M-fr**>' : &<o%Gt* (vii) (ix) zmm 

?Zfi&tm<Djjmz£Z), tt&W (X) £fc#tt (XI) frSfl^tt (XII) 

(i-2) (ix) (i-i) *«s-rs^si 

H*©^fefc«kt)» (XII) ^6«JfitS^^*5. 

20 Rjfclfc 3 
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yok'jU-jJK v^i-.'H-fJK Th7bF077X 1,4-^^ 

ejmm «imr#?j i o u 4 8 mm. pf$.i>< \$m 1 o ^ utj 2 

0&V>b&Jl 5 o-t: 

io ft-fr* d-2) (ix) (i-i)-*»a-rs'^flft 

*%w<D{k&to (i-3) tt,'WAfiKT©s**4T!^n5^rfe*fctt 

15 &J&5S4 




Ra 



(1-3) 

ikGOs (xvi) *i«ktf (xvii) \mffi.ZtiT^z>%<D%mBizx^x»t, * 

(XVIII) tt, fc£«> (X) fcft^ft (XI) #£>fc£*I (XII) 
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tz>jjmtmm<Djjmz£K>, x&m (xvo tit^m (xvid 
tt&m (i-3) ^« (id (i-D t«fir«^ ttt 

RI«l©^fc«tD, (XVIII) frmmTZ>Z£tf!?£Z t 



*mm<7)it%® (i-4) a, «*ftfKTo£*^5-ew*ns^rtt*fctt 

iSLJSi^ 5 

HO 

R 



CH 2 COOR 15 




,CHjCOOH 
(1-4) Ra 

(X) (xix) ttTUJR*nTViSt>©***|cA#T*, 

(XX) fcfcfc.CO (XI) (XII) 

^tt«tm*©^ttfcj:o, fb-Erti (x) ift^ (xix) 
fc*#r d-4) a, ^« ax) frsib&m (i-D ftuti^t 

(1-4) OSfcE'j&t-N (R 14 ) - (CH.) m 2 -T$> 
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(x) > (xxi) &£c£ (xxiii) ttTtr«*nTust>©*#atX¥ 
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<tsm (xxii) it%m (x) tft&m (xd ^sft^* am sae-r 
5^ffitrafii©^c«fco, fc-Mj a) (xxi) t^sai^rs^tfc 

zmxits® (x) *>6fi!jfir-oj:ifeT#i. 

5 ffc£^ (XX) ©SSE^-N (R 14 ) - (CH 2 ) m 2 -T&Sft;£tltt, 

(vii) tft^tt (vim j^e^tt (ix) zmi&tzii&tnmvj} 
&*jb^t, (hid £^#> emu) 

(1-4) ®5SE^-n (R 1 4 ) - (CH 2 ) m 2 -Tr£3{fci^ 

feu (ix) frbittz® (i-i) *«ji-r*^ira«©36rttK:j;o, 

0 E^-N (R 14 ) - (CH 2 ) m 2 -T£S{bl§r^ (XX) fr&WSTSSlfcfe 
1 fc ^ V 3 fflSltT* 

^c,. 6 tw *^;k x^;k yptf;K <v7utr;k 7^ 
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X3Mk tert-7*5F;l/&<!:) > ClsTU-.^ (09* tf, 7xx;k ^7^1/ 

WtxviT'fe«kViC 1 _ 6 7;^;i' (MZ-\f. *9Mk x^jk 7°nh o ;k -f y 

10 > 7xx;k**>';frJk#x;k c 7 _ 10 7^;v^;^^v-*.^ 

#x;u (09* tf, ^>i?;kt*^7JJV#xM££) . fh7t h*nk!^x;k 

fh7tHD77-^ S'U^&^/B^&tlo. EnS0B&£<S:l/Ttt, 

(fllfctf, j?wk x^;k tert-y^fcg) * C 7 . 10 77» (flIA'fcf, 
15 'OvMkfta , C 6 _ 10 7U-;P (4*Atf» 7x-JK ^73Mk££) » X 

^k^^JWN^^^-hU^A, ^h^75 L ;V7> : ex^A7)^U 

20 MA^v7A(ii)^^T®si"^^fc«^7cS^ffiVJe>n^. 

(1-1) > (1-2) , (i-3) toZZMbSto d-4) & 

1 5#> 1 9 7 7^ (2l#ffiK) fc£fciB«0:ffi£#&ffl$ft£. 



*^BJT*ffiV^n^^t)^> ±B3l-fcgii^#P8 2 0 02-26545 
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#W 2002-212171 #W 2 0 0 1 - 2 2 6 3 5 0 <|#§B 
2 0 0 1- 1 9 9 9 7 1^ 000-198772-^ 2 0 0 0 - 

8 0 0 8 6^, #112 0 0 0-3 4 2 6 6^ ?#8§¥0 9-3 2 3 9 8 3#, 

#Fi¥o s-3 1106 sttat&moxmzmcT&T&'rzzLtifi'vtz. 

^7xri/^-, n>7^-~ ^-mtvx^r^m^\z\t. wtw\z&q, 
mm<Dfrm, mm&mz&v^n^nzmm-rzzttf-vgz. 

15 *^moik%mziLfe^wtf-&ft.Tz>M%\z\t, z<Dmvkmsm$ioM& 

*^W^ra&7n^ (#]> 3 H, 14 C, 35 S) ^T^m^nTV^Tt) 

tmvtzm'£tf&z>) \t, GPR4o%®fcmmmBft%s #tGPR4o 

*^^CD<b^^^-tbT^^Em^ Ht¥L»& (#I*Jf, T^7x, 77h t 
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mtc g p r 4 o gmfammimm zglt^zw* g p r 4 o 

z.t>\z, *fm<Dfc&to&&K\sT:ttzmM\t* m%.\*. mfcffi* mmtm 
y >«tttt, ?rc*£Mi»ft< MOTH* ■< 'J >^ ww*- < >x u y - 

*fiy»fctt, (IS) <f>*U># 

■'ftfcffl (II S) «F»W*J:r«£iB»JR«^ftn5. ftfc, MMfctt* 

20 »BUdO**»P«^TW:, 1 9 9 9 *ic B^^^fcfr&tffcfcW* 

7Mb >*12 6mg/d I JSU, 7 5 gga^p^«ftfftt» (7 5gOG 
TT) 2 WnOML (#M«^43^o^;lo-^SS) ^2 0 0mg/dUU, 

. ft (IIS)R«(C^('t^^>n-Xtilt) *U 1 Omg/d l*SI*fctt7 5 g 
ftD^KC7«ftWtt» (7 5 g OGTT) 2ttmft (»«Jfil»k:*^*^3 
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#1 4 Omg/d 1 *ftttg*?-:Kftj GEfrffl) T&Htt*ft, 
*S*©$JJt£*K:oV>Tfck 19 97^£ADA 0RBtfj£^ 

#) ^6, i 9 9 8^iwhom, mtcmmmmtmsztiT^z. 

*«12 6mg/dIK±T*0, tfo, 7 5gSn^H^*AlKr 
• EaR2ftfflfl (iM^SIfccfett-S^lo #2 0 Omg/d 1 £Lh£ 

10 7)ti 2 6mg/d 7 5gIa^H<^ 

J^±2 0 Omg/d l*i^ttlT*So. ADA©i§l:j;n«, 
3gJH$iM{I (#M«fc:*^^^;H3-^^) #i i omg/d l«±i 
2 6mg/dl*i0ti^IFG (Impaired Fasting Glucose) tW&. 
15 WHOOSMHCcfcftWf, Ml FG (Impaired Fasting Glucose) (Do 

m) #14 Omg/d 1 **T**JRJRfc I FG (Impaired Fasting 
Glycemia) iff^. 

20 I, ftttftigft£, I FG (Impaired Fasting Glucose) *J;tfIFG 
(Impaired Fasting Glycemia) ©^Hfc • bTfe/flViSftS. 
fc* *«^©^«rtt; ettfUHfc I F G (Impaired Fasting 

Glucose) tfcttlFG (Impaired Fasting Glycemia) fr&Bmffi^OMM 

25 *nme>4h'£%i*&mhTte2>mmi±* *&#«<> sxwfottjs^&L 
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ft te&WOfcGm £ VT$} 0.01 3 0 rag/kg #Jt> £f£U<te 

ISO. lfc^U92 0iig/kg#aS, I(^tt<ttinS^U?l2 Omg/ 

* % m omm omm \z m v > e> nr t> £ ^ rnn^ k £ *i * £ ^ t 
%\z<m\zfoc, mftommm* mtmu mow. th*#J> umm 
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WflsSStbTJt, «Atf7H!>Ji, D-y;i/b*b-;K frfc^hu^A, 

ttiftatum fl*.ttsans« 7xajnf>E a-h^xD-^ 
20 ^w*>ns e 



*r *ee*k mm$L mm®, it^mmu $>mm&w, *&mwm* #t& 

SX, ttii^l, ff&ft£1MI> KMil. ftjtxx. ftXAX* tt£«X, 

«« • ift/um. mum, mm. mmm, ****** mmrnrn* mm 



WO 2004/041266 



97 



PCT/JP2003/014139 



skmimm, mm&m* 

15 Tl/<>^) > t^'J*tf>CReglixane)(JTT-5 0 1), -*h&V*V 
>(Netqglitazone)(MCC- 5 5 5), YM-440, GI- 2 6 2 5 7 0, 
KRP-2 9 7, FK-6 14, CS-01L (r E)-r-CC[4-C(5-P<5 1 ;W- 

W099/58510 tdEJROflS^* (flfctf <B)-4-[M5-*9\)l/-2-7x 

W001/38325 ^ISmcDlb^, x^7*U ^-Jl' (Tesagli tazar) (AZ-242) , 
5#jfV?tf-)V (Ragagli tazar) (NN-622) > BMS-298585, ONO-5S16, BM- 
13-1258. LM-4156, MBX-102, LY-519818, MX-6054, LY-510929, A'^D^V* 
>(Balaglitazone)(NN-2344)> T-131 THR-0921) , a-#)V3 

25 t?IS£59 (#1, #^J#-*» 7*;W*-X* S7*Uh- ;k XS^U 

, >r>^u>^»«jt*J c*;u*xji^w7»i (flu 9 
V^yZv^Y. ifVZvVY* ^d;V7 p oa°s h\ h^-tf^F, 7-feh'v*- 



10 
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55 1 ^U-H*fctt-t0*;^9i x ^to| C a(j l , ^-x/fij- ^ GLP-i 
S^&Jrf-Xh [fl, GLP-K GLP-IMR^J, NN-2211, AC-2993(exendi n -4), 
BIM-51077, Aib(8,35)hGLP-l(7,37)NH r CJC-1131 *] , )V*7? 

^IVB«(«r t NVP-DPP-2 7 8, PT-10 0, P32/9 
8, P93/0K NVP-DPP-72S, LAF237, TS-021 «) , 3 3 C L 

-3 1 6 2 4 3, SR-5 8 6 1 1-A, UL-TG-3 0 7, AJ-9 6 7 
7, AZ40 1 4 0i) . 75U>J^h ^AU>^^) , * 

^;U*=f>ajft«M8S) , SGLT (sodium-glucose cotransporter) 
(#1, T-1 0 9 5#) , H/S-tHD+^T-D-rH^fcHD^-^E* 
« C«, BVT-3498 #) % 7^^^>Sfc tt ^© fWiE4 iffifi** (w f 
AS-2868 #) , l^^>«ttttgfe»H, VT HX^5 t >S«#f^»Ji 
15 (WO01/25228, W003/42204 Gft®fc*fe 1098/44921, W09S/45285, 

W099/22735 CftcDfcftfttf) , ^3*^ gttft * Ro - 28 - 1675) 

^ K *tW 9 K ^JV^^^K 7^1/7 

20 *yh (SNK-8 6 0) , *J~)UUZ*yh (ARI-5 0 9) , CT-1 

12m) , mammttxxptomtox ^ NGF% NT _ 3% bdnf, 

W001/14372 \Z®®<D-*-n hU7< • #&ftil*f (Wttf 4-(4-* □ 

P7x-;P)-2-(2-^?;M-<5^/U;W-5-[3-(2-^^7x74:^)7°d 

k';w*^/-;^a « } % 7o^>^-ifc (pko elss («, 

25 LY- 3 3 3 5 3 1f) , AGEB*ffl («, ALT- 9 4 5, fcfT^X 
tf^h^^X N-7xt^lWj^^D$N' (ALT- 7 6 6) , 
EXO- 2 2 6, ALT-71U t°UKU> (Pyridorin) , tfU F**5>») , 
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VTh^^f^^fti (BIM23190) > 7tf h - v- 7*7" Jl/ 1/^*3. V— 

(00, ^7/U^?>, P/U^^X 7K^/U^?X 

*ff) > **7l/->£j*IP*lfi*Si W097/10224 KfB*©ft;£*K 

N- C [(3R,5S)-l-(3-7-feh*">-2,2-^^^;i'^Otr;P)-7-^DP-5-(2.3- 

h+J/7x=JP)-2-*+V-l, 2, 3, 5-x h 7 1 F n-4, l-^V^-tHf K 
10 ^1f7>f7*7-K ^P7^7*7~K ->A7^f7*7-K 

7-77*>j;k T77"u;kf) , 7>>^t>-» iigmrn (m, ayjv9>. 

U>tt)V9> isUtt 1 ?)^ X7'DW>, rt)Wr)V*>* T)V^JV 
15 <i)\>^)V*>. &VD-)V#>* l-[[Z'-(2.5-S?k FD-5-^V-4H- 

l, 2, 4-^^-y-^7V~;p-3-r;w tf7x~;w4-^;w ;wm-2-x f*->-ih- 

-7i5?KX 7APvtfX X*->'HX -#;i^fcf>3l) , ^d^v> 

7i>7Jl'75X 7i>fHX :>^7$X 7>7i7'7 : EX 
tf>7x*5X T^>H-;K 7x-;P7°PAV-;L'7S>, 7POW 
vZTs ; Mrag«ft#ft* (01* SB-568849 ; SNAP-7941 ; WO01/82925 &&T$> 
W001/87834 fc«n*fc£IM» ; Xa-n^7*f H Y ttrftX (0>i\ CP- 
25 422935 ^) ; HSMrtHStt* SR-141716, SR-147778 

(flU BYT-3498 «) *) > PUA-€M«^ #>WJ**yK ATL 
- 9 6 2m s 13 3 7P*X7sh (01, CL-3 1 6 2 4 3, SR- 5 8 6 1 1 



10 



15 



20 



25 
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-A, UL-TG-3 0 7, AJ- 9 6 7 7, AZ40 1 40$) , 

(0l \,7?> % cntf temfflmsmE*) m , au-> 

Xh^->7D'-7sh (fa U>5PHJ7°K FPL-1 5 8 4 9#) , g& 

ttuHm (fi), p-57^) v^jfens. 

yD$x ti-'Jf^^DATtyDs^) , ^7vmm\ (fa x 

3^7^ h\ ->^P^>5 1 7^K, MJ*d;m^75>F, tHn^on^ 

r^h>> MJ7A^U>I£) , ft£lK7kfl*|£*3!l 7t^^75H 
*) , fnj^>tf>^;P*>7$H5R«3W (0»J, ^Dj^UHX j*7JW-> 

fc46*«n«£ Ltte> «Atf7^+;Wfc3W (fa 1M2U7*7s7t* N\ 

tP^7yJ«ftT$57JP70>S§^[t^7;V70>ft»tUK 
(*L -f>*-7xPX <>*-P^> (IL) «) , 3D--$®lf 

(flu »3D--|iiif 1 xut;p#x^>#) fc£*m§tfsft, u& 

&&ft*£LTtt, HA«7^fcfiJ>, 7th75/7xX f>K**-> 
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A, ?)V7-/V) >^-hU^A(dalteparin sodium) &£) > 7)17 7 U 
y (00, 7;V77U>*U*Afc£> > SbD>t'>I (0J> 7WhQA'> 
(aragatroban)^a , *&»ffft frn**-* (urokinase), 
-if(tisokinase), 7^x^7-if (alteplase) , ^x^-if(nateplase), 
^>^^-if(nonteplase), /Uf^7- £ (pamiteplase)&<H) , J&/J^ 
(0!K &B^Pfc^>(ticlopidine hydrochloride), vOT,^ 
*/-;Wcilostazol), >f h«X^;K ^7*P* b:r HJ ? A 

(beraprost sodium), Ii«^l/7- b (sarpogrelate hydrochloride) & 

•MfcMWfcUTtt, «^ja!7^7T*^F-^UHacalcidol) * 
*;^>h'J*-^ (calcitriol) , XJkfcbX> (elcatonin) , Wto)\r s s 
h-> (calcitonin salmon) , X*HJ*-^ (estriol) , -f^J7 7# 
> (ipriflavone) , /^HD>S-th'J^ (pamidronate disodium) , 
7U> FD>BI^HJ"$A*ftft (alendronate sodium hydrate) , < H 
P>&X:J-HJ£A (incadronate di sodium) 

tt«£aii:l/Ttt, WLtf^U* (tacrine) , P**^ (donepezil) , 
U/Uf^> (rivastigmine) , $5>*S:> (galantamine) 

. mm • UTtt, «ltfffll7 7m-b (flavoxate 

hydrochloride) , It^y7'?^> (oxybutynin hydrochloride) , gift 
7 ? Pk°^U> (propiverine hydrochloride) . *?##*fStt5» 

IT-?- (Cancer Research) , H4 9#, 5 9 3 5-5 9.3 9* 19 8 9 
$0 > 7"D^fD>l# (#K ^-7-*7,^D-;V7-fex-h) C^^— 7- 
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)V - • 7 U— ts)V - t>:oy- (Journal of Clinical Oncology) , 3§ 
12%, 213-2 2 51, 1 9 9 4*£J , iS7fa^ H (flk x*lM+r 

5 C7*UtV >'zl • • ^-y • *^>D— (British Journal of 

Cancer) , M6 8#, 3 1 4~3 1 81, 1 9 9 3^1 , J&S*;|/^>, I G 
F-l, S^^ttIIl$lit51f T N F - a , LIF, IL-6, 

^ia^J(M, ALT-711 #), miW^itS(M, Y-128. VX853, 

0 pros apt ide^K in;-5^(#!l, x>'7*7^>, 75h'J7^'JX -f$7°^ 
5>h ffiT/ufr/um M> ^thUvX hUI/7°^;U (Trileptal) , cr7 
^ (Keppra) , l/^7*7> (Zonegran) , 7V4^AU> (Pregabalin) , /\ 
-n-fe^-T H (Harkoseride) , #;W\*T-fe?t:» , JivFMijl (#!K 

, 7ii5 L ;i/3U>^#U^>F(f!l, ABT-594), x>F-feU>g# 

1 ft^iri^ (i, ABT-627) , 75 >^DEML#m(#K h77h';W, 
Stt^itlg(#!k ^V-fc^), GABA^#:f^ftm (#!K 3^/V<>^>, 
/\^>5P> MR M) > a 2 ^#f^i(im (M, 7n-S^» , JijjT&Stll (0!K 

(m, v-;^^-7^;w , F-z-my^fafrmm (m. y^ivu 

^mmo^mtm^mm t *ta.Zh&t>itz> z. t \z & d , 

(1) ^mn(D^m^tc\mmmm^w^^-r^m^\z\t-<.x, ton 

(2) (@^, S;!e&£) KjfcDT, ^aj^^t^-To^ 

( 3 ) *mw<D4t&%} tftmmm^fcmmmm*mm- % z t \z «t o , ^ 
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(4) *^«ftifffll#»«W^ §W ^ :tl:<fc ^ ^ 
15 mi<D®^ (2) ^K^^tt^^^i^S^f-fi^V^ 6 ^ 

2a®«ffl©n-tt«KT©n»a^. (3) ^mmo^mtmrnm^t 
(4) ^mcO'it^tmm^t^m^^mMitvxn^n^2m<D 

20 gij^^lS^HLUT#e)n^2a©»J©^^^^^^^^^* ViT<D 
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5 o«jsfcffl^&nTfej:^i»j»jB, «nm mm, tmai, mmm. mm 

1X117355. 

a*«W^#fc#UT»0. 0 1&V>L1 0 011%, <«&"(). 
»T a#fi3!l£#fc:>tf LTift 1 &V> L/ 9 9 . 9 9 $f £ V < ttft 

i o&^L9 omm%nmT*&z> 0 

20 *§©^rMT£^„ 

-ne>©»j«, «soxgtc*viTa#-iRcffl^&n5e#:^a©^fet 

(Tween) 8 0 (7h77/^^m #S) , HCO 60 (5^5MX 

Uv;^-h8 0, v^orf-;w , pj^j (flu ^y-fey>, x*/-^ 
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u&jr&«) . mmn m, mi-w*^ T>xh-;k 
>*) , (w> ^ptfi»^U3-;k eif#) > (flu 

10 

yttl/XZ-WsWa-fr* 8 0, ^;VO-^^ F6 8, -tJV 

ifcSftfiaJ © n.TftT * ^ T *> * Vi • 
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;-^)iftm, My) taz) , +maim cm, mfv*-)im Wi-? 

Stiffens. Sfc, 7Ktt*jS9tbTfi, ^(^'Jif^ 

T»a, w^jiH^^a, ±)iu~xmmit, ^--jvm^, Tzviimm 
erne, ci] *mm<D{t&to$iit\zftmm%!><D&#m&&zt*<Dm& 

vf &n^„ 
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.m&<nmm\zo. 5-5 ow/v%> ^i<«3~2 ow/v%^fst 

#) , »»S9.(«& ^Ut'JX ^H>i) , ^atr 

15 ffll^nSfO^TlB^ftS. 

pHW»S!0»lPlCiD, pH2-12jfSl/<ttpH2.5- 

8. 0 \ZMWT2><Dtf£.^o 

£*fffl.7fc^te, 09*tf 1 0 0-12 l"C©^#T5~3 O#ffiBEJn&«0 
25 T30#<£^. 

C2] »K14»iSiJXtt3S»itS4SiJ*«kW©P»i 



10 
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/7K;W^^iJ^h*I^, #y C***U;PK7>kKy K) , £f 
'J^W^^iJU-h*!^, tObWH^yhRS-lOO, R 
L-100, RS-30D, RL-30D, RL-PO, RS-PO (7*y 

1 5 ;i*x*;p • * * 7 * y ***** . * * 7* y h u * ** • 7 

^•7^U;«lfjl*l^:) fc2©*vf K5^y hit (P-A • 7 7 -v 
ft) a^^iJAlW^ijT--, IftkT^ («, 77»J-7y^ (7 

«Atf*-al?T- (Carbomer) 9 3 4P, 9 4 0, 941, 9 7 4P, 9 8 0, 
1 3 4 2^, ^D#-#7^;P (polycarbophil) % ^.Jl/v^A^'J £#-7 
** (carcium polycarbophil) (MfE&^mfcB H U y^tttf) , 



20 



WO 2004/(141266 



109 



PCT/JP2003/014139 



;Wt:X73-1 0 3, 1 0 4,. 1 0 5, 3 0 4 (^tfthftftUM («0 
ft) & £ ©JgfllS* U 7 £ U jPSl^ tf e> ft £ . 

m^mnwtLxn.. mx\*zf)V7>, r^b'Jx t;^>«7jp* 

hj 7 a & £ © fc F a * >-7 ; wi^xteft -> 7 * & 

(w/w) , ff£b<te*U3 5fc^U98 0% (w/w) , L < teltJ 4 0 

^L7 5% (w/w) , »att#UV-©**s!satt3ft^bft3 0X (w/w) , 
$? t U < tttt 3 1 5 % (w/w)T?&*. 4UW!J*H*tt»R** 5 fc£ 

A,WT<&<k<> *©»*«U«3«te*W--*«*tt«K©'Mr*ttft5 0% • 
15 (w/w)£TF, ff*b<J*W5^#54 0 % (w/w) , $ 6fcff £b< \t® 5~® 3 
5% (w/w) CCTfiiaX (w/w) ttTO^ep (0!K 

I. *sas-&tr*©p«. 

25 ft^o 

ttj»ttxf*»tt©*&* *© wtt^nwu * u < 1 5 o «cuu 2 , 

0 0 0 Mm, $SfcJlf£b<tt»5 0 O&^UtJl, 4 0 0 [imT*$>Z>o 
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&®mm&Wil. *&0.5fc^L»9 5# (w/w) , #*L<tt»5. 0fclr> 
UU8 0% (w/w) . S6lC#£L<fcH&3 0&Vab*57 0% (w/w) T&3 0 

*&£©**, ISJI't^D-T;, u>K*;^>^a, rj->x^-5P& 

^)V±)VU~Xti K (ECG505), 2 nxAJM h U £ 

A(Ac-Di-Solh ftil^ij lf-;HfDU H> (^U7^HK» , 
bHn^v-yDtf;Hr;i/n-7. (l-hpc) fc^Jlusns. fTfe, kHn 
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»fcr4ftftflsatbT«5». *x>* 3aje tw>»* 

«MW^fc#bT»lfcV>b»l 5 % (w/w) > #£L<tt*n&V*bfil 
0% (w/w) , £efcff£b<«*SJ2fc^b&8X (w/w) 

11. soaaiuafccksM 

20 «U»Ha)*H«. « (B&WWo*MS**ftvO fc*fbT»lfcv*b» 
9 0% (w/w) , #*b<tt»5fcl>b»5 0% (w/w) > £&fcff£b<tt» 
5fcV>b3 5% (w/w) 

25 a»J±) te, lfc^bl 0 OK.0«HT*fc£« »*b<ttl 
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5 *££fc©fc«>K:fi5», ?x>m, y?)VWL. ?K>84f© 

15 

m&i* titer,*. mitmnwBtmmiDwgmbVTtt, sl*. r>y>, a. 

->x^-^, »*-fc;i,n-* (jgftj& («o fl. 7b*-fe;ppHi o lfta , 

4. 5-^99. 4w/wl fr*L<tt»2 0H89 8. 5w/w%, 
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Sf £L < 3 0 9 7 w/w%T&3. 

A ECG- 5 0 5), £ p*;fr;l,* P-7^ h U £ A (fl*J& 

JBftrig (#) 79i?V)V). *n*#i?H> BASFftM, P 

ij^CL), ©HSiftfc FP^i>7°Ptf;i/-fe^P-7, ({fMft^ (80 )> * 

10 7 A (***gmS3> x*7.7°p*7*K (Mfctit (80 

PCS) fc£jWBV>S*U MAtf*i:'SttUT©7K, BiflK 

0 5-^3 0w/w%, &1ZL<\W}0. 5-151 5w/w%7?^§. 

D ijH>> 7>7>, x*7shU>ft£), tt^J (W^-tf, #l>X^l/>^ 
Un-;K 7f7'J>iT^y^A, <gH&=7jt7-^M 7 

ID^ (B*7IOyJ0 ), MSttffl («*& 7^^«^hU7 
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• tf, -H-ftffl, itet'), ®#g!k B&M, fija*!K *F*ffiit3!lfc£jWflV>& 

n © £ ^ (c bTt# & nfcaftttjwsa t t ^© * * % § v»»a 

m-<Dt>7±)m\zjfcmhTmu&^mm\£VT-b&.^ B 
20 [3] st«, Ay*^xttPKrtajw*a*«kaf-ton« 

U >&<!£) ^t*^WbT^Tt>«fcVi 0 
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5 Tte&fl^HJ^ ^P-X, 7^*1—** T>-h-;k VJMZh- 

uxfv>^.'j3-;k #u k*-;wtfpu K>> #u*-#7-f;w tt>p;p 
#U7^u;^ t;^>^ M^f-y. tuv^-y^JV-t^u-^ # 
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#6n5»tt*«$-&T(cast)7^;^i-r*. TSJSSSlU 

mitmitm, umu mm, mmm. Vim&t£E<Dmm*mxT 

^^-^l^-H3fe2©a*fflJ|T^-ajS$ (jfiKtti 0-1 0 0 0 $^/ 

moitsm&tz \mmmmt v < y * 

/J^BDCfc^Azi (psyllium) ii^a^^©i,^t4ge^b< «^I#jf4 
75*7=fi^ ^7-#A, **&5tflC*tf>* 

; #$rit ; :t;h=>mi ; ^;^v/?;ht;ud-x^ ; a 
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S, T>-1 — ;K t^Fd-^ 57b-X> #77h-7s&£> 
HJ7A. ift-ft^-hU ^2x6:6^^817 A-5-^A»:£©li«ttSI; 7*U 
*7dU>, L-fyo-fyx L-p^-»^e>^L-7x-;P7^n> 

' 7>F.x^.^-;i-F&CDFD&C7>-2^7a:6mcFD&C^7 H4 0# 
Sl^*M<hbT«7XA;l/x-A, 7'feZ;W7x-AK^6.mc^'7T? 

25 ^7*-t;wb7^ : &;i/7^ >^sns. 

«MfcttSflj?»0. 1~IU5 0M*%, fftb<tt*!l0. l~IU30ii% 
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oit%m^tc\mmmm<D 9 0 xutzmmz^z z. t^mtmm (±ie, 
s-t^, nytDvuE) p^^Ane»nTi^^L-6 o®&n\z, 

5 ±mmmiQmi±mztttz>ttmt, mi o~m9 <zmm%. &*l< 

TO 3 0~$9 OI^T^^ IS-iy^D^X h U >X&/3 P?^ 

\z mt z^mm\$, mo. oi~Dio mm% » n £ t < to 1 ~ 

»5II»TJ5. ^M^0gflJ£#fc^£^«fc^ *5 0. 1-15 9 0 
10 SS%, 8F£b<fcL *Ul 0H§7 Oii?^TS5. «*ttfi#©itt!|^j*K: 

2fr5<£w*TO 0 . i-»5o 0s i< to 10-830 mm%x 
£p£i<< ^ 1 0 2 5 m%t&s 0 Sc^bjsi^fisn^jc^'r * 

-^TiTOO. 1-191 011%, ff£L<TOl~i&5m*%T;$>So ±13 

15 mm$zt>\z, mm\. imsk ^mmua^mtam^Brnz^^vx^ 

»j6 0kg) -AifcfcO, ®3t, **W©fls-&**J:t^ffllKftttT, * 
20 ft-^n 1 Bft 0 . 0 1 10 0 Omg/kg, 0£ b < TO 0 . 0 1-8100 
mg/kg, J:0$?i:L<TO0. l~IMO0mg/kg, £D:bTO0. 1- 
I550mg/kg^ fcfrX-hm 1 . 5 — 3 0 mg/kg * 1 B 1 J&HI 
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tztX\mu^nm%Wl^}l kgitm&tcQBO. 0 O 1-2 0 0 Omg, 
L < \WH 0. 0 1~5 0 Omg, $ £ fcfl? 2; b <te, £U0.1~100mg 

gfrcsD, cin^ii^i b i~4niic^tj-TS#-r§o 

$£iS-£LTfc«fcl<^, ^fflHteS^tfi-^L-fc^ *»i8©ft:^**a^L, 

i i^M«rtJc*«M©^«*s^T«^58fS^w r 6n*. *mw(D<k&v>}% 

0.0 0 1-2 0 Omg/kg«ln^U ».l 5 JSP fc|S 
^SftlMSSE©^** '*90. 0 0 5-10 pmg/kgSlBitltgP 

20 *»wrfflvi'6n*G3te'ji*!a:an:^-aiefi (grp4o) e 

£|J#^§- : 1 > @a?iJ#^ : 3 , iS?0#^ : 5., E?0#^ : 7 ^fcteK?^ : 9 
GPR40I1 tb^m&fBtto ^'^> T 

mv&s nmm* #v7m& .tmm% »«7>^;wn>^*, noioifi, 
air & 7>^w\>x» $&ibj& ±&m§, $ 
inr^m mifflss, ft&mm (M, ^D77-^ t 
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mm, Bmm, -r^^^y-mm.. mmmm, mmmt, y*m*. 
m.) . mmmm, m-mm, wmm. mmm, mm%&, %mm 
m. %tM]&hv<\$mnm^ %.tMznt>mm<Dwmmm, &mMbv<\t 

mx\*. i, (Ms mm. mm&, Mm&m, mm, mm, mm 

tu, mmr®, xm&fts II^ *mh, mmm, mmm, mmm, m 
mm, mm) , #m, ts#, w> mm, m m, toil 
m.(Dv. wm, wm, km, mm, m, mitw w, ±m, *m) . & 
m, mm, mm, mrm, mmsk. ^msm, a&ajsu mil, ii, mm. m 

"Fg, #> mm, %fem££\z&£?z>wanT*&-2Tb£<. 
iss-efeotfe^K mz. gpr4 omm7>t s )w\>xmzWimmL 

SE?'J#^ : 9T^b$tl^>7^y^EJ0<hllSfr^cra-<D7Symi5JiJ^^W 
t-SISltl/Tlt MZ-\f. m?m^: 1. @3?0##: 3, Sa^J#^- : 5, 
@B^iJ#^: 7 SfctilB^J#^- : 9 Tm>$tlo7^ 7 $$2?'J£:IIS?lft£|SI-tf) 

^: 7^fettE?y##: 9-esb$n§7sy^E»e>^§^eH«h^H&5 
ommmm (m, mo. oi~ioo^ H^Kumo. 5~2o-fg, & 
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£&K*i;TfTfc3J:£;#T!#*#, ^KliBifc-f 57.7 U-->^ 

GPR4 0£UTtt, a) I3?!i#-^ : 1, SB?'J#-§- : 3, @23W§- : 

2fflEU: (£F£b<te, l-3 0fiiS; £D£?£b<tel~l 01Q@& $ 
6fcff*b<ttlfc«i (l~5ffl) ) OT^y^^bfcT^yMSBJiJ, b) 
10 E5!l## : 1 , @B^iJ## : 3 > E#l#*§- : 5 > E^J#^ : 7 £fcteIE*!Jli# : 

& iD^L<ai~l OfiSft* £S££f£L<«$^i (1~5S) ) o 
75 7 ft ^#Jn Ufc7 5 J KEflK c ) E^J#^ : 1 , ' E?'J## : 3 , IE?'J# 
^ : 5 > E?'J#^t : 7 £fc»E>0#* : 9T?*bSh573 7^12^*© 1 £ 
15 fcli2fi«J: (£F£L<te, l-3 0fll«, J;D'ffSKttl^l OfliK, 

20 A (757**) , *«*jc*« e^j#-^ : 1. 

TSfc>£n£75 7mEJd&^ : fi~3GPR4 0Sr«CjexhT^)GPR4 0 te, 

c **3&«* ;^+2/;w» (-cooh) , *j^^v-h(-coo-), 7 

= K (-CONHj) i&ttlXriV (-COORx) ©ftnTSoTfe 
d^TrX^x^Kc^^t^RxibT^ #l7U;f, *^;k X5";K n-7D 

25 t?;k <y^Dtf;p i bL<«n-^;^£cDC 1 _ 6 7;p^;i/*, HAtf, >- 

7D^>3Mk D^i/M t*OC } . 8 S/^ D7^;H> 7i 

-;k a-:*-7^;i'fc£©c._ 12 7U-;i^ ^>^k 7x^f 

;pfc E © 7 x - C x _ 2 7 fc t < }$ a - j- 7 ?)V 7 ^)VU E<Da- 
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GPR4 0fctt, ±|3bfcaeS(C*5V?T, N*jgO^^->g 

smofflM-tnwmm m^t. -oh, -se t^/s, -r^v-;^, 

ttfrfe E<DC 2 _ 6 7MJ1 )imt£ £ CD C a _ 6 7 ->;m& £) tlT 

GPR4 0O*#«ibttt, E8I##: lTSfc^ftST^ 

SE?iJ£^rr<5T^7>GPR4 (K @2JiJ#-^ : 3 Tafr£tl37^ 7 ^@B?lJ£ 
ttn77hGPR4 0, 5 T^bStl-ST^ /»E58**Wt" 

&khGPR40> IE?!l#^: 7T^fo£n5.7^ ;m&M*^-rz>ftz.>7 
-fUMl/GPR4 0, @2?!l#-5§: 9T^fc>$n57$ -/^la^i^WT^AAX 
^-GPR4 0&tW»5n5. u©5ST^XGPR4 0, 7^hGPR 

40, ftx^ if;i/GPR4 o*i^;w-GPR4 OJiffSJ^afanT 

£S» hhGPR40H WO2 0 0 0-2 2 1 2 9, Biochem Bi 
ophys Res Commun. 1 9 9 7, Oct 20 ; 239 

(2) : 5 4 3-5 4.7tE«*nTUS^©2e»-e*5. 

GPR40O^7*5 : H ffiSM:/^ F tHEI"**^***) <h 

bTtt, ±IBL-fcGPR4 OOSP^^HTStlJiMnofeCDTfeoTfeJ: 
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fcliffi^lft^ : 9 TSt) $ tl5 7 5 7 KB^te^T S G P R 4 0 (Dtoft^Zf?- 

(Hydrophilic) $5&) T^SiM^nfc^^^^ FT**, 

(Hydrophobic) WL^-^^tl^^ Fhmmtm K 3 Z\ttfT*% 

*b<tt«Sl9 OfcEUu J;D#*l,<«tt9 5%K±©ffiH^fr§75y 
15 KE?tf£^t\ 

*»W©»^^Ktt, ±f375y^I2^J4 , ©l££&2©fiU: 
(.$?£L<te, l-10iig, 26K#3:L<te#ffi (1-5® ) 075 

i~2oigi «ko»*'u<.tti~i oflgfit $etsf*b<tt»ffl (i 

~5{@) ) ©TS/fttftfiHlU *©7£/»E^+®li:fcte2«i 

i ~ 5 mug.) ©75 /K*tffi©75 y mr-m^tiT^xh^. 

25 *»S©»^^F»C5fc»*«*;i'#+->^* (-COOH) , ti 

)V#*l/V-Y (-COO") , 75F (-CONH 2 ) S&ttX^xil' (- 
COOR) ©WTSoTfeiK *%HJ©^^7'^ Ktf C*$HEWfc:&;P 
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7$ Kft*fcttxx5r;^$nT^Sfeofe*5fiK©«^^Hfc:^n-5. 
ft*. 

*56WO»^^5 t Hfctt, ±IBbfcGPR4 0iillilc> N*^ 

75 ym©#jii±©Bms^s^®*-e^$tiTv^ t><z>, as was? 

GPR4 0 t&ttfOtf^^HOlfcbm &£&fc«ft££©£g3fc 

mzvtf&znz&ifimtfzti. t^t>n^m^mznm^n^mnmmm^. 

coi^itiTit nmn (m*j£> mm. v>m> Skit* 
mm, mm) torn, &z>wtmmm wz.\z, mm. ?ntt>m> 
y^jm, ^w>wt* 3a^i, m^m, zx>m, u>=nt £j& 

g p r 4 o zfttttomt, ±cufct h^«%»«®fiiisi£^»iuft^ e> 

taa«-r«GP r 4 o kt* d n a £^-r *7gR&&#£i££-r 5 £ 
tiz£-oT*>n&Tzzt&-eg*>. sit* mzmm-rzwBm&tft&ttu 
ztuzmcxm&?& z. t *>t#s. 
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JM3^7xxjm:h7SF;*^W8M§* #U7*U;P75M»JB, 4- 
(2' , 4' -5?*h*^7x-;i/-kFD*$oWW 7i/^« 4 
- (2' , 4' h^i-^-Fmo c75yx5 t ;'W 7i;^>l 

Ilfc££^tfS;i£5&*T?£5. CO^SfcWIBfcBV*. a -7S J 

«j t) tBT t m ut K:*fliftaai £ nfcss u , $ & k « * t^h 1 ft >> 7 ;p 7 

io <fcK££JBv>s tfJi'tfsMS F£I#«fc^. xjvtfv^ 

S-FatUTti/DCC, N, N' -vW^Ptr;^^^^ h\ N-X 
c:n6K:J:*gtt'fbte7-t5ft»«iSJio«i (fllfctf, HOB t, HOO 
15 fcttH0BtI7f*<65V»ttHOOBtI7f;i'iUT*6*C*ft87$ 

&k 7 s y »©^ttfls^»«r is t © fcffl i> s n s t u t rau » e*« 

N, N-^?>*M75H, N, N-S^^Tfe K75 F. N-y>^;l/ 
20 tfPU F>fc£©R75 FIS, mtt^uy, ^DD*;i/Aft20Any>ft 

->F&£©7;i/**->Fi!, t£U5», v^+-y->, fb7kFD77>^ 
Oi-jjH, 7irh-hU;k 7n tf^-r. F U Mi E(D~ F U lEBS^ 

f-jv, Mx^;p^£*©xxx;^^'5^^i^ti?)©3i^©^^^ : ^^^ i 

25 £ft3 0 R*««ttafe»»^j«-E*fc«^sft#oJi£*«»&nTv^is 

B^&SgjlftSftv 0-5 O c C©|gH^651i[iii^$ftoo g& 

fc£ftfc7a/KS«#«5Iftl- 5~4^»JT"^^bft§o X>fcFU> 
F©»*» I^W+^^il^^^«©S^S^tTe) t£ 
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I^oys/SciililTH 0|;Ltf, Z, Boc, tert-^>?Mkfr 
v#;ktf-;k Cl-Z, Br-Z, 7?°?>5-)V-**isi]fr$-)V. hV7 

io 7°Dh:;k :7>;k tert-r/^k v^a^>^;k ^da+^k ~>£d 
^\7°^;k ">^D^-^^;k 2-7^*v>^;k^£©itii^ m^uij 
mkT)V*)V3L7sj~Mk) , 7^.^^;kx^^;Wb (M^.^ ^>^;kx7;x 
;k 4-- hD^>>?;kx7;x;K 4-* b^>^>^;kxxx;k 4-^o 

is ^>v;k^-^^;k^-;ktF^^F^ tert-7*h+->7a;i/^-;vt F^v 

^u^>o7 ^;-)v&7mm<D&m.mthT\t. m^h b z k ci 2 

25 tX^v>0-r$^V-;kD^IIgiLT«, Tos, 4-^h* 

v-2, 3, 6 - hu^^;k^>if>x;k^-;k DNP, ^>v;kr*->* 
?;k Bum, Boc> Trt, Fm o c fti^fflVi £>n&. 
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2, 4, 5-hU^Da7x/-.)k 2, 4-y~h07xy-JK s s7 J * 

. ^;i/7;i/3-;K ;t5-ho7x;-;v, honb, N-kHD^^^s 

h\ N-tFD^>7^M5Fv HOB t) £©X*x;W &£#J8V>£>ft 
5 o, 

io *>>x;Mn>^ h'j7Mo^^>^>t > hij7;^D^feo^ 
«cn5>©^-§r^£t<fc^MS^> ^yyDtf^x^T^X HJx 

15 7xy-;K 7x;-jk ft7-y-jK ***V'V*-Jk /^^W-^ 

' F, 1, 4-^>^^-;K 1, 2-X^>^^— 

mw\z «fc d n, h u y h 7 7 ><m > f t ut/b ^ s n s * 
20 ;ps;w*tt±ia©i, 2-x^>^?^-;k i, 4--79>5?tt-)Vi3iE 

©#fiET0KMSfc«k5Jlft««£m.K:, #7KIMb3- h U ^7>irX 
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fiUiMeKfcftgLfc^ ±ffl:£fcfc«kDT'*T©#SS£|Sfc£U BfM©ft 

gp r 4 o (DUftizr^ \*tzit\**<omZs F ©£/&££ 

fa-ox* &%WtGPR4 0 &M£te^7??-1£7?tyM-r%z:£\zJ:?Tm 

te&S* ^J^IIToc:<h('ckDS69©^7 0 ^F^M7t1-§^t^Tr^'& 0 ^a 
©^^^®«©MI>LTK, 0f*fc ETF©a) ~e) fc|S«$nfc 

a) M. Bodanszky 3$<5:Z£ M. A. OndettK ^7*^F */>±z/7> (Peptide 
Synthesis), Interscience Publishers, New York (1966 3=) 

b) Schroeder &<fctf Luebke, +f ^7*^1* (The Peptide), Academic Press, 
New York (1965 30 

d) &£zmm&¥, tkik^mmmm u ses©^ iv, 205, 

(1977 59 

e) &mmwm.m, mmm&cDmm mum tttp&m &i\\mj& 
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5 GPR40Sn-K-r*#U^^^5 L h*tl/T«, ±EbfcGP R 4 0 * 
D-KTftttJKEW (D NAtfcfiRNA, ^KttDNA) fc^flTTafc 
©TStl^^^fe©tfeott)j:^. RtfUS^W'^Hfcl/'Ctt, GP 
R4 0 - HtSDN A, ' mRN A*ORN AT* D, l**T»oTfe, 

10 DNA : RNA©/W^U 7 FtfeiK -fe^H Offtfr 

GPR4 OM-Ft^StfU^l'^FSJfl^T, fll&fcf* &$D®*BB 
^iifij rfiPCRi:^©^fflJ 15(7). 1997 fB^O^^^^n^Cfc^ 
15 SKlckO. GPR4 0 OmRN ASJlitS u t^Tft 5. 

GPR4 0£3-'h*-r£DNA£l/T», ^VADNA, ^/ADNAH 

DNA7-f/7'J- ^DNAO^Wfeck^. 54 75V 

20 Vi-rnTfeoTfeJ;^. ±IBbfcaBJ!a-ffi»<fct) totalRNA^fcttm 

■RNA®#£P»bfc&0&^Titgi Reverse Transcriptase Polymerase 
Chain 

Reaction (£Tr\ RT-PCRS»t§) C J: oTJUWT* CfcfcT?* 

25 JWcttCtt, GPR4 0*3-Ht5DNAtUft 0JAtf, @3^J#^ : 
2 , E8I#* : 4 , : 6 , I5?'J#^ : 8 £fc«IS?'J#^ : 1 0 

$nSJfeSS^J*^t-5DNA, £fc»E?0#^: 2, SH»^ : 4, IB^U 
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E3I#^: 3, 5, E8I#* : 7 *fcttB?0#* : 9T&to£tl* 

fc£ I2?!l#^ : 2, iS^J#-^ : 4, I2?iJ#^ : 6 , W&m* : 8 *fcttiB^I# 
1 0«to£ftSt&^@2?iJ£&J8 5%Sk±s 4!SL<}^9 0?bKL <fc 

^U^a.y—- 9u — -ytf (Molecular Cloning) 2nd (J. Sambrook 
et al., Cold Spring Harbor Lab. Press, 1989) fcEftO^ftfcgfclfcoT 

OmM, ff£b<«»l 9~2 OmMT, ^^5 0-7 0^ *?£b<te 
»6 0-6 5mft*St. ^-hU^A»S*^l 9mMTfi|£#» 

±DA#»K:tt, E?!l##: 11?«t>$nS7$y»E?8*$5fir-r*T»>7 l 
GPR40*3-HnDNAtLTH E8I#* : 2 T*fo$n54ft£Eai 
S**t-«DNAfei:^ffl^6n-5. 

S2^iJ#^ : 3 TSfc^ns/S^ftEJimtST^^G P R 4 0 
KtSDNAtlTIt IS?'J#^: 4T*toStt*tt£E?!l£-£#T"5DNA 

ETOS* : 5 to $ ft S 7 5 / i£@B?'J £^TT 3 V^^GPR4 0§3- 
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KT^DNAfcbTtt, E?'J#^: 6 $ ^ « IS@2^J ?:^t t § D N A 
mm^: 7T?*fcSn*75yKEflS*#**#=*<tf*GPR4 0 

t>J;V>. y;ADNA, y;ADNA7^^7'J- ±EbfciBJ!S • a. 

7?7>5 b\ D7,Sb\ 77-^5h^£Viftl1?feoTU^. £fc, 
15 ±|BbfeM-m^J;OmRNAia^^il©bfc ! b©MViTit^ Reverse 
Transcriptase Polymerase Chain Reaction . R'T-P C Rjfefclgftir 

(1) E5!#*: 2, E^«J##: 4> E^J#^ : 6, E?'J#^ : 8£fc»E?0 
20 IHf : 1 O-Ca^n^^E^J^WT^DNAO^^SE^JtrW-r^DN 
A> £fcte (2) Efll**: 2, EWf : 4, E^J#^ : 6, E^'J#^ : 8 
SfcttE98##: 1 OTlt)$notS^Ji/WXh'J^x>h^T 
T/W^'J^XtSSSSa^Mt^ E^'J#^: 1> E^J##: 3, SH?'J# 
5, E^J#^: 7^fcttE^##: 9 T*t>Sn«7S 7 RE*to> Sfto 

t«DNA)feMI' 1 ?>^' 
@2?iJ#-S|: 2 , E^J#^: 4, E?'J#^ : 6, E3»* 8 *fcttE8l# 
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1 0T?^fe$ns*SgiB^ltSSi8 5%£U:, L < te&j 9 0 %£LL, «fc 

5) ^[I3-KnDNA0^n-z>^©?gtLTH GPR40© 
f£5r&«I5?!l £ ^TT 5 ^ D N A 7° 7 -f V - ^ T P C R & £ «k o Tit ■£ T 

10 ^^3-K1-oDNA^jt i foL<«^DNA^^T^iib7cfcOi:0 

3>©^rStt, 0!*.f& ^V^-=Ly- ■ Zu-->y (Molecular Cloning) 
2nd (J. Sambrook et al., Cold Spring Harbor tab. Press, 1989) Icfl54ft 

DNA©«afcS5!lO*ifttt, PCR^O+yK 0!l;U£ Mutan T 
"-super Express Km (^Sig ) , Mu t a n™-K 
(Mmm (m ) fc£*JfiHT\ ODA-LA PCR& Gapped du 
Pi exfe Kunke l&fc£<n£fc'&to<D%&&2>Wtttl*>\zmCtt 
20 fefc^oTff^-SCt^l?**. 

*P~>fc£tt£GPR4 0£:n- K*"*DNA«BWtcj;D-£-©$3;, £ 

fcttBfafc«fc 0 mmmm-cmfcLtz k> , u >*-^#jd viz o nftits c: 

iDNAil-e©5' *«MWCaiRHi*63H>tbT©ATGSW 
U ££3' *W]{Cf3TOH±n F>iLt©TAA, TGA££teTAG 
25 ^tH^Tfei^ ^ne»©IBiRTOn K^fiSRiUjfcn K>te\ SSMSfc-S- 
' ^DNAT^^-^ViT#Jor«^tfeT#§. 

GPR4 0O^g^^-H WAtf, (-f) GPR40S3-Ht5DN 
A^6gfi9t-r5DNA»rM-*«»3ttlU (□) KDNAWfrSaa^Si^ 
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s<Z?-tLT\$, :ft»**3fe©7"7XS K (M, PBR3 2 2, pBR3 
2 5, pUCl 2, pUC 1 3) , H (0S, pUB 1 1 

0, pTP5, pC19 4) , »#i*^5H PSH19> pSH 
5- 15) , A77-^tWf'Jt77-^ 1/ hD9-fH> T 
-M^X, A+aD17'f;Wftt*0»ft^ / f^&i*©fi' pAl-11, P. 
XT1> pRc/CMV, pRc/RSV, pcDNAI/Neo&tW 

^itbtiV^i^l SRo^nM-, SV40^n^- L 

cyn^-. recA^Dt-^- AP^ot-^- lpp^n^ 
PH05ya^- PGK^O^- GAP^P^- ADH7° 

^'JAWy^tJK SV4 0«»*U.*?> 

SV40or i btl^fe©^^§Ii 
25 a*lT-*-ibTtt, flAtf. 5?hHD*il7cS# (STF> d 

h f rtBS»-T5»^*«»5) atfe^ C^VbV^ir-K (MTX) .TO >. 
7>b->U (£TF» Amp r <»frr3±I£^&3) 

Ne o r i:ll&?frf G4 1 8B14) W 
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m-fzn&o mz. cho (dh f r -) mmzm^xdh f rita^^ji^ 
a • is?j-n<mpk ompA • 'yifi-jvm^Eifis m^v^j^mmr$> 

& a - 7 ^ 7 -€ • -> i»;H3^J, If 7> U >' > • -> ^± ;i/gE#ifc E 

tfi* ^^BMX$)^>^\t, MFffi • z/¥j-)imn, SUC 2 —>^^-;i/lB 

• m±tVTte. M?Ut, lyi'JkTIf BIS, 

XyiiJtyiiOB^Jttm XvxUhT -aij (Escherichia 
coli) K12-DH1 C^Ov-v^^X- ^-7*- If • tyatJh T^^S 
-•t7'-t-fX>WX't7'-1f va-x7sX- (Proc. Natl. Acad. 
Sci. USA) , 6 0#, 1 6 0 (1 9 6 8)3 , JM1 0 3 7-f W 7 • 
20 7z/yX - U+J-— =5- (Nucleic Acids Research) , 9#, 3 0 9 (1 9 8 1)) 
JA221 Cv^-^-;i" ;f7* • ^V*^?- • /HtDy- (Journal of 
Molecular Biology) , 1 2 0#, 5 1 7 (1 9 7 8)3 , HB 1 0 1 
i-)V - nElV^ri7- • ;\*-f jj-ps?-, 4i|, 459 (1 969)3, C 
6 0 0 [yx^f-f 7^7 (Genetics) , 3 9#, 4 4 0 (1 9 5 4)3 fciztf 

25 muztiZo 

K?)V*mWtLT\t, MMi, K^)V7,>X7^)\>X (Bacillus 
subtil is) MI 114 l>7->, 2 4#, 2 5 5 (1 9 8 3)3 , 2 0 7-2 1 
{z/*?-j-)V -:*7* • AM^r^XhU- (Journal of Biochemistry) , 9 
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5^, 8 7 (1 9 8 4)) fc£j&?JBtr*sn5. 

MMtlsTfc, fy^b^tX tl/tyX (Saccharomyces 

cerevisiae) AH22, AH 2 2 R~, NA87-11A, DKD-5D, 2 
OB— 12, zyVD'yt}0'^-i-\LX t$>^ (Schizosaccharomyces pombe) 
5 NCYC1913, NCYC2 0 3 6/W A°7> MJ X (Pichia 
pas tor is) fci'jWBHSftS. 

mAmtL-T«, fclAtf* C7-r;WX3&«AcNPVO*^tt/*2£«©«!jA 
fi5k$Hfc?®J9S (Spodoptera frugiperda cell ; S fM%) < Trichoplusia ni 
(D^fllfi^MG HE Trichoplusia. ni Olipfi*© High Five™ SOS, 
10 Mamestra brassicae & Est igmena acrea S *©|ffl|&fc: £#JB 
V*Sft£. !^M^BmNPVOi^l 56^<blDJB (Bombyx mori 
N; BmNffflflS) ^OTl'^nS. feS fiMSibTtt, S f 9ftB 

-j& (ATCC CRL1711) , S f 2 1» (£U, Vaughn, J.L. 6> -f > • «7V # 
(In Vivo) ,13, 213-217, 0977)) 
15 ^&£LTte, #^3©^&&£#/8^£ft5 CMS e.. *<9Hr 

-(Nature), 3 1 5#, 5 9 2 (1 9 8 5)3 . 

mmmmtvx^ it;HMcos-7, vero, ^wx-x 

AAX.^-iiCHO CHO«£fflSfB) , d h f r i&fcTXm?* 

^x-XAA**HJBJ&CHO (&T, CHO (dhf r") tt<hm§f2) , 
20 ">r^7XL«, T7XAtT-2 0> T77^ xn-TgBR 77hGH3> 

x-> x ij k7MM^^K^m-r§lc«, flJAtf, 7°n~>->?>7*X • ^7* • 
•tf • tvatil^ • 7*f5- • rtT" • 1HX>>M'X • #7* • If • XL-X7X 
- (Proc. Natl. Acad. Sci. USA) , 6 9#, 2 1 1 0 (1 9 7 2) 4>>>-> 
25 (Gene) , 1 7#, 1 0 7 (1 9 8 2) fc£fct3*0;frftfcfi£oTfTfc3 

7^-i?i^f'f!!'^X (Molecular & General Genetics) , 1 6 8#, 1 
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11(19 7 9)Ua\zmmV>1jmzft-DTfitSL?Zt&T*t2>o 

(Methods in Enzymology) , 1 9 4#, 182-187 (1991) , 
zs-VytfX *>>3i-)V • 7*t5- • *Zf • t'fiVWX • 

• If • (Proc. Natl. Acad. Sci. USA.) , 7 5#, 1929 

(1 9 7 8) ^£fcB3«0^C^oTff^"5it^Tt^. 

(Bio/Technology) , 6, 4 7 - 5 5 (1 9 8 8) frZtzMBMOfi&fcftvT 

h3-;k 263-267 (1995) (^Mth^ff ) , ^DD >— 
(Virology) , 5 2#, 4 5 6 (1 9 7 3) fc|Bf&©;&ttfcflteTfrfc 5 C 

UTtt, m.fc£ f^FUX RlJgttSRt^ >'3»&£\ 

^7h>, 03X*7., *im /tW^ail!lWjllfe2©*MSI*fctt 

*4£>t £ SaSJn L T «k *JftO p H f4#5 5 ^ 8 L- V». 

5y»*«g-toM9JSf«fi C5^- (Miller) , v^-^1/ • ^ • X^T^U * 
>y • -f > • ^El/^-aL^ — yi^T-{ y t?7> (Journal of Experiments in 
Molecular Genetics) , 4 3 1 -4 3 3, Cold Spring Harbor Laboratory, 
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New York 1 9 7 2] #0F£LV*. Z Z iCjfrglCk Q -fu^-^-^mk < 
*t£^X>-x U k7KM0»^ £«teiI3tl*J 15-43 'CTlU 3 - 2 4i$ 

(Burkholder) #/J\i§ilii (Bostian, K. L. 6, ^Dy-y>^ 

io x • *7 • if • ^-v-a±;i' • 7*r5- • ^-y • +kx>wx If • 

(Proc. Natl. Acad. Sci. USA) , 7 7t, 4505(198 
0)3 ^0. 5%*tf5/i§tft«SDigi (Bitter, G. A. &,7'D^- 
v*>^X* • • if • j-isai-Jl • 7*f5- • ^7* • • * 

^ . ^ . a-xxi- (Proc. Natl. Acad. Sci. USA) , 8 1#, 5 3 3 0 
15 (1 9 8 4) ) ^ftf g«10 p Hiil) 5 ~ 8 tilt § b^. 

#»ia##a2 0-3 5^CTftl2 4-7 2B#MfT&V>» i^SfcSUTii^St 

Grace's Insect Medium (Grace, T.C.C., ^-f^Y— (Nature) , 195., 
20 788(1962)) \Z^WjitV1t 1 0 %V^&m*<DWtoto**tt?LtZ%<D13i£ifi 

a**&2 7*CT^3-5 BKfrfcK &»::j££Ta»*at#&SD*.*. 

5-2 OKOJte^Jfefa^trMEMJgtffi Cif^X>X (Science) ,12 2 
25 #, 5 0 1 (1 9 5 2)] , DMEM^i C£V DDy- (Virology) , 8#, 
3 9 6 (1 9 5 9)] , RPM I 1 64 0«i C5? + — ^1/ • *7 - if • 7* 
U;fr>* ^f/f^JP'TVyX-yaV (The Journal of the American 
Medical Association) 1 9 9#, 5 1 9 (1 9 6 7)], 19 9igi{il C^Ov 
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-is>? • -if • y+Kxx^ • ?*- • if • n<.i-D^;i/ • ;*tV* 

> (Proceeding of the Society for the Biological Medicine) , 7 3#, 
1 (1 9 5 0)) &£/W3^e>ft3. pHte£tJ6~8-Z?£§W#KL'^o i&ft 
ttii#*&3 0-4 O'CTltJl 5-6 OI^Ht&I^ &SS£££T®fM>jf 

i 

JO A •So 

& Z\ t * £ . 

V^-A&ZZf/ £ £ £ J: o TI#:$ § ^ ttfflJIS & L fc © 

a^m^^iacj; dgpr4o ©Mim*s#5^rScft£3&jaM^ e> 

- 1 0 0™^t*©^IgWtSnt^T i fe<tH. **»>fl:GPR4 0 

ot h^7^-&£©#m©M£*iJffiTS77&, 77^7^-^7 D7h^ 
*K L.T#6>tloGP R 4 0^M#T#e.nfe^fc«, g#^©^ 
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□ v-^—tfft &wbv> &tt*. 

tflf Jltftffc&JS Vifcx >if-f A-f A 7 7 y -fc-f ft £ fc«k t) BUTT* £ £ 
10 £. 

(IPS* GPR4 0 CM»'J**> H, GPR4 OTlfn* h 
SfcttG P R 4 0 7 >^ 3f - X h ft £) 07. £ U -X >&l5fc\£D KXttifct 

15 

±ft(D&5\Z. ^m<D{t^m\tG'PR4: 0f£IMStt***r5©*C, GPR 
4 0 (f&&*£fcttF ( gBteGPR4 0*»5ibfclBJfi^-t©«iaBtH»*^& 
'3"tr) ^WVXk&Wl&D-vtf— h (surrogate) U^f> Ftl/TJB^fc 
^£7y^-rm£^&££fc:<k-3T, t£ifcfc£tl<£*^ 1 =>GPR4 0 U#> 

to, 

GPR 4 0 U^>H*«fc^7=f— ^ M2, GPR 4 0 Cf££bTtt$!li$tf£ 
tt&ST£SW*J:tf#£Sttfcfc'&4feT?fc3 (ETF, £SLT TGPR4 0 
7rf-XhJ . 

»^Ca 2+ a iWcAMPm MftcGMPM -IV vh- 

;uu tmssBM^aah, aiiisrtaestoy c-fos 
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2+ mm±m&, *mm c amp &mmmmmw*>nz. 

GPR407>^^hH GPR4 0£f§£-T5fr\ WmJ®Mftm&& 
tre&&. tfct)t>. *BJ^«t43ViT TGPR4 0 7>^rf-X hJ fcJU V* 

T&fc>"£, 2M691fci, (i) GPR4 0 t*3B9!©ft'&*t*SMt$-&fcfl| 
□ i (ii) GPR4 0t*»W©^4ft*J:tW»ft:^*t*S5tt$#fc«'& 
i©lt^^ff7 t ci: , 5^<i:^#l:i-r§GPR4 OTzf-X H*fcttGPR4 0 7 

*5BW©^^ U-n>^j*lc*^Ttt, (i) t (ii) CD^fc&ttS, 
GPR4OK#TS#S8W0fb^*©lfr&l:, MfflftSftft £ £81 

a) t itfc wj©fk^«G p r 4 o icifli^ t&i^i, mmvtc* 

Lfe*^BJ©^#j©KG P R 4 0 tC^T§^»^«L, J±t£T3 li^ 
#tit5GPR4 0 7rf-*h££teGPR4 07>r?^-7. U- 

b) tlbfc*iB«^$GPR4 OSMtSiJIffcHiiiOi 
ZtZtomt-r 5GPR4 0 7^-7. hSfc«GPR4 07>^=f-7; h©X 
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c) $m\,1t*?£®<D{b&®>%* GPR4 0 DNA§Mt5iS» 

%>zLt\z£.-D xmmm± \z$m v tc g p r 4 0 \z m®2ttm& t > 

Z\t\Z&?TMtm±\Z%$LlstzG P R 4 0 icjgftftS-Sfc; 

5 *SK&tt<5* «mbfe*^0J^b^OGPR4 Ofc*fT£ii££tt£$J?EU 

tt*"T -5^i ; £#m^-r-g)GPR4 073f-7s h^feliGP R 4 0 T>&3~ 

d) s£iMb£TO#£T££^#irF^ GPR4 0 &^r«SfflJISK:& 

ttoG p r 4 o zfrutzmmmmm®. ^n^-is^u mm^itm-^ z t 

10 ^itt5GPR4 07^Xh££«GPR4 0 7>^~X h©7^ U 

e) GPR4 0 DNA^tftSfl^^tnuiiaottt 

ii±fcHiit-fcGP r 4 o £^1-3 n.mk%®<oftirv&&. 
mm^fizx^n^n^mv, m%zft$£tzz.tz®WLt-?z>G-pR4 o 

15 h£fcteGPR4 0 7>^n-^ bOT.^ U-->^S, 

f) *mwMk&®*GPR4oz^?zmmiz&nz'&tcm&t. #§g 

?^©^^*3J;^K^b^^GP R 4 0 ^^T^>lffljlSt^M$-&^'&{c 

GPR4 0^Lfctt»tt«l, ttKtSCtSMit 
-5GPR4 0 73*~7 h^^«GPR4 07>^zf-X K<Z>7,£ U 

20 

g) *f|BJ<D<fb'gr'tl£GPR4 0 DNA£^«^5tii£^£i&«T£ 
^t^J;oTlfflliSlli±fc^bfeGPR4 0fdgM£-frfc«£<^ *%W<D{£ 

£ «h£ J;otiJlI±l^ilf:G P R 4 0 G P 

25 R4o&ir?2>mfoMmm&&Mfei>* ttm-zctzftmtt sg_pr4 o 
#f§ BWitsm \t, 3^ u # > k -e & s m®m. \z it^xmrn^m^x h s £ 
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RBMt£* tVT\t, 08*Ji, ^7^h\ gSK, Kttft'&fcK £ 

v>sn> tot>w-^s^Wki«F*snstt«iiDtt*«J9F*b^. iioMigtL 

Ttt, Mm &R, U>», HfczRUM, *RfcE) 

Ktt^#ery SO&lCl^^t, U#>F8fc#yy Mc*te***£3lCR 
fr£ttJUb£ft;Wi:l/<JB^e>*lS. GPR4 0 ©igttfflH£©J!HPj£8lfcJ; 

ft ViTff 5 H £ dST # -5 . 

20 GPR4 0^tt5feOT$n«Mh©fcC!)T?$-3T , bj;W GPR4 0 

Ttt, HLSl^#Sffl^T^:*5SS$"e-fctheb*CDGPR4 0fc£#fcl/rv> 
25 GPR4 OSfiifrfSteWU ±f3©#feWB^SftS^ GPR4 0 DN 
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Tt>cfct^o gpr4o DNAMK%m£W}®nii&zMxi>. ^nzzmmk 

mtZWi&M&'MOj h7s (nuclear polyhedrosis virus; NPV) (D^Ua 

HU yy'u=E—^-. s v 4 ofi*©^^- v hD^Mo^Dt 

^-efr^^i:^T#§. F<]*.te\ Xfflt CNambi, P. S>, if • v^—^t' * * 
7*. ;t-T^-D>'^;i" -ir^^hU- (J. Biol. Chei. ) , 267 #, 19555—19559 
10 K, 1992 50 \Ztm(D5mzft-DTftt£?Z.ttfT^Z>o 

V>U gGPR4 0^Wr§«^ffiViTt)j:<, MGPR4 0m 

g p r 4 o ztii-rmmt vt\$, p r a o sbs i/&*s£ami&*v> 

20 

jiajK*^<^*n5ia^©iit*^5. asa©i^i^^(^ potter- 

ElvehiemM^^v^^.-tf-^M^ff Um-T^> «7-U >*r?U>?~* 
tftj hny (KinematicaftM) GD«fc5«?8\ jg^lC«J:««^ 7l->^7 

0 0-3 0 0 0 r pm) TMSftM (®Hf» ?®1~1 0#) SifcU -L?«£:££> 
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IZMM (1 5 0 0 0-3 0 0 0 0 r pm) T>I#3 0 #~ 2 BtMafrfr U f#6> 
tl5ft»*J8tii^t-rs. KMHsWltt, ^tfcGPR4 0tlW© 

GPR4 0£^T5M^J1®#4'©GPR4 0 ©*«, lM%mtzQ 1 
5 0 3 ~1 0 s ft?T«&Z>(DAm£b<> 1 0 5 ~l0 7 fr^T?&Z<Dj!)mMT*& 

io a) ~c) £aarr*fc»fc«» ji^^GPR4 0ja^i, mmvrz 

GPR4 0I^iLTH, ^»GPR4 0i^\ ££«^:h.£|W|#© 
15 ««tfc**WOft'&*btUTtt> CH] > ( ,25 n > C M C) , 

sfr^aictt, *rGPR4o***-r«jawssfc>*HHje©ttH»*, 

20 --^KlL-fcA*';??- ICJH» T & £ £ «k 0 G P R 4 0 tb a n £ IS! 5 . 
Ay7r-fcWU pH4~10 (l^t<«pH6-8) OU>lA^77- 
hU7>-:&MAy 7 7-&£©U#>K£GPR4 0 £©»£•&!&* LfcHA 

CHAPS, Tween-SO™ (ISi-7h^ft) , ^ 
25 ^v^l/~h7i^©#®^i4^J$A-;7 7-tjjnA-5»^<hfel?#§„ 

ypx7-iftcfc§GR4o^K^b^ (^y^h-ttft^w vftmmx 

5S«7?PMSF, P<^7>X E-6 4 (^7*^ HW^fi) > ^7°7^ 
5 t >&if©ynx7-ifBa#afl*Sfe(iD-r5C:i:'bT*<5. 0.0 1-1 0ml 
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m<v±7'^-^B%^mz, -jta (sooo-sooooocpm) <om 

KLfcU#>l**«JnU I^RtK'l 0" 4 M~1 0- 10 MO»^tl^*#$ 
. "fr^o (NSB) Sr^ifcfefc^iaSI©*^®*^^©^ 

5 3 7*07?, ®2 0ft~2 4mt& IS 1/ < &® 3 0 #~ 3 ttflflff 5„ 

Z (NSB) £3IUfc;fr£7>h (B.o-NSB) &10 0«iUftfif, #SW 
10 (B-NSB) flAtf, 5 ■0«KTfc*Sttlfc^»*»ftlB#l6 

GPR4 0 7^-7,hS&a7>^-7hm v-->i?Tz±m® 

d) ~g) cD^s*jfii"*fc«>fctt, GPR4o*^rsais*a» 

f£4$ (09A«, 77^H>8*I, 7t^3'J>»l, aS^Ca 2+ lI, 
15 aS^cAMPm »cGMP«, -(V^l — ;H) MMW 

20 BfrWKlW:, .*r, GPR4 0 m t5iISl7;Wxj|/7V- ^IC 
J&fcf 5 o 7s £ U - - > ^ feff ft 5 \Z h It o T U tt fe o Tfr Hfc^*!} 25 3 ^ 

SMSicfctt*** & ir^a m ten v 7- csaau t* ut 

25 Ca 2 V cAMP/ii*) ©£^\ tBtttf^ft? 

oTfeiVi. c AMP4Ma^i*©SiC^VitH 7^JI/73'J> 
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!R1®toWL8&&mfeLT7>>7 V ->-=.> tf£frf3i5\z\t, 5t^ftGPR4 0& 

p r 4 o £wt zwmfcs ±M<Dim xm gpr4o Lfejuwa*^ 

X^U--i>^Tf#Sn£^WGPR4 0 7zf-X hT*5^GPR4 
0 7>^=f=^hTf»*^©J|#Wfeff|ii*as^T© (i) (ii) fc 

(i) tul2 a) ~c) ©7.^U-->^fe^fTV^ *^BJ©ft;^<hGP R 

(ii) (a) &Mt&to&GPR4 0&ttT2>mfa\Z&1&'Zlt. ±&V1tM 

mmm&vMMTz. Mmmmm&*iitz>&mt&mtG pr4o \zmt 

(b) *»W©ft^*GPR4 0*^W1"S»iaicShtt$-&fc«^t, #3! 
W0fc*»* J:tflttiWb*4b*G P R 4 0 ££W1-£*BJ®fc&tt£li-fc«£fc: 

^Mil>$ii#-5l*M-^tl«GPR4 0^-r^7>^n*-^ hT&3. 

GPR4 073'-7h^c«GPR4 07>^3-XhO7^U-Z>^ 
**;Mt XmWOfc&Wlt, GPR4CK GPR4 0*-g-W"r«|fflte*fcfi 
GP R 4 0 S^ft5fflOH^§^ft§ 

1. ^^U-=>^ffltt* 

a) »J£/B»ffi&43J;tfft#ffl8ff« 
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Hanks* Balanced Salt Solution WfnftW \Z, 0 . 0 5 %<OV s s&.HlT 

5 b) GPR40IS 

GPR4 0^^tfcCHO», 12^1/-M:5X10 5 fi/^ 
. T?atftU 3713, 5%C0 2 , 9 5%airt2Br^itfct>0. 

c) mmvttmw<D{tfi%i sm^^s) 

Ttrmo C 3 H) , CM) , ( H C). , C 35 S] &£T*Kbfc*5BE©fc£- 

io 7mimvtm(Dh<Dz 4"x:$>z>w±- 2 o'cict^u jsntMj^fflM 
15 2. a^fe. 

a) l'2^tfi«W«ffl^^-HwT«HtUfcGPR4 0*g!CHOJIIIllS* > 
l^ffllfl 1 m 1 T* 2 0«5#bfc«, 4 9 0 n 1 0ffl£ffl&«i££&ftCftl 

b) 1 0-. 3 ~l 0- l0 M©tt»fl:^*»*S5M tjDAfcft, MMk£tt§ 

20 5 jti .i jn*, -mictii^wje***^. **aw«s-&ii*ttsfc«>fctttt» 

fl^ttOftfcDfcl 0- 3 M©#^b^%^^ (1 0- 3 M) £5 1 io^_x 

c) E*«fcl*£U lml cpft^fflai1K«-C3ia?fe»t**. ffilC^b 
fc*HU^f>K*0. 2N NaOH-l%SDS«U 4ml®»y' 

25 >'^k-^-A (ifDftffiglS) 

£Hi£'U Percent Maximum Binding (PMB) 

' PMB= [ (B-NS B) / (B 0 -NSB) ] X 1 0 0 
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PMB : Percent Maximum Binding 
B : tt#SJpAfc«fOM ' 
NSB : Non-specific Binding 

b o : m±%k&m 

5 

*<b-&**fctt-e©*tt, GPR4 0 7:?-XM:fcteGPR4 0 7>^~ 
5GPR4 0 7rf-X h £fc«G P R 4 0 7>*=fr:* h*tt:*fcJBj*LTVi 

25 £) £©*&£>7B^£>n£. 

G P R 4 0 73f~ 7 h tt, G P R 4 0 U #> jllJM^WT 

5 £3751$ t H8l©ftUH b T 5 OT\ IBteBfejWT S 4aSttfcjg DT 
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G P R 4 0 7 y$ zi—7s Mi, G P R 4 0 IdftTS U #> 
IBI!f»tGPR4 0 t©tt-&*fti|!irr*fl:'&tttt, GPR4 0fc#-rsU 
MttGPR4 0 £©&£;tr£^£iirSfc'&&fcJ:, GPR4 0fc»n 

tfUT»&n*>(i)GPR4 0 7^Xh£7c«(ii)jJgJ»<iGPR4 0 iO 
—>7» 7v-F—>7^ If ffS^fttmE, MF^ttffllK£, 

iSEiijfiiiE, tt$fi&nts* &j*£«u mmmfa ihtk&mm, 

?fltVT%mv&z>o mmm\z\$. <oxv>&&m am) mmm. ox 

20 §(i)GPR4 0fc^-r<57>^3f-^h*fctt'(ii)JIgJ»B6tGPR4 0 «h© 
i»^*&^$ii-«ft^*fcli«?-otttt, Km* MBsfa.^ 2mm 

mm* &mm* mstm* mmm&wmm* mmm&w&* mmm&mmm* 

*MJMu6fc£**£Sft5. #tc> GPR40 i:^t57>^3-XhH 
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§ G P R 4 0 7=f=* h ££teG P R 4 0 7>*^~* h MfB LfzffimM 

Q3£&fr&t>i*Tm\,*zztifi!?&z. corns #$£w<dx?v 

ifctt7^iJ-->^^h*l^T*6n5GPR4 0 7^ h^fctt 

0M3*«&©E£jfcrau &4;p-K #*£a, £*t 

«GPR4 0 7^Xhlli|5l:^U #ffflH4»S0. 0 1-10 011^ 
5GPR4 0 M;&«G PR 4 0 7>^^-7 h£±IB©E3££LT 

(fl&tf, 77K t^x, tfU-^ fcy>\ :/^\ £5a -r^ % 

GPR4 0 7^h*fcliGPR4 0 7>^^-X h &-£*f 

JBttCeH*^ (M6 0kgilt) fcfc^THU -B£o£G 

PR4 OTdt-xhmo. 1-10 Omg, ff*b<tt*&l. 0-5 Omg, 
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l^Ttt, -BteO#GPR407=f^httO. 0 1-3 0mglE $f£b 
<&*1j0. l~2 OmggE i&ffStXfcMSO. 1 ~ 1 Omgfl^M 

0 fc&&bfcfi£&#f £ C 



s : v>^l/^ h (singlet) 

d : &~?Vy\> (doublet) 

t. : hV7Uy h (triplet) 

Q : i'rJl'fi/F (quartet) 

m : YJ^^I/i/ h (multiplet) 

br : yu— H (broad) 

J : (coupling constant) 

Hz : s\)Vy (Hertz) 

CDC1 3 : m*7UU*)V& 

DMS0-d 6 : S5^5^k*Jl^*->K 

'H NMR : ^uy>mm.^% 

I UPAC- I UB Commission on Biochemical Nomenclature 
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DNA 




cDNA 




A 


: 7t~> 


T 


: 


G 


: ?y-y 


C 


: vhy> 


U 


: V 7 ^ 


RNA 


: UaftM* 


mRNA 




d AT P 


: r^y7f;y>5'J > 


d TTP 


: Tt^m^VH'JyS 


dGTP 




dCTP 




ATP 


: 7r/'»=U>i6 


EDTA 




SDS 




G 1 y 


: ^'Jy> 


A 1 a 


: T^-> 


V a 1 


: A*U> 


Leu 


:. D-Tv> 


I 1 e 




S e r 


: irU> 


Th r 


: 7sV*-> 


Cy s 


: ->*7"T y 


Me t 


: 
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G 1 u 




Asp 




L y s 


: VzS> 


A r g 


: 7)V¥-> 


H i s 


: h7^y> 


P.h e 


: 7z-jV77-> 


Ty r 


: ?oy> 


Trp 




Pro 


: y°u u y 


Asn 




G 1 n 


: tf)\<5>^> 


pGl u . 




* 




m e 


- ^ ^f- lift 


E t 


: x?^s 


Bu 


: 


Ph 


: 7x~M 


TC 


:^7 N /U^>-4 (R) 



To s 


: p- b;vx>7>;i/7^-x;i/ 


CHO 




Bz 1 


: ^>^;i/ 


C1 2 B z 1 


: 2, 6-> ? ^DD^>v\^ 


Bom 




Z 


: ^>vJi-:**->#;i^x;i/ 


Cl-Z 


: 2 -^Da^>> 5 ;i/^-4 i >'*^^x;w 


B r-Z 
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B o c 



DNP 



T r t 



Bum 



Fmo c 



N- 9 -7)V*V~)V* h*^jj)V#-)V 



HOB t 



1-kF D*y"OX h U 7V-)\> 



10 



DCC 



HONB 



HOOB t 



: 3,4-ykh , n-3-tHD^>-4-t+V- 

1,2,3 -^> , /hU7y> 
: 1-t H □+y-5-/M.)V^>-2, 3-y^>#+y^ 5 F 
: N, N' -V 9 s9w\**/)V'h)\''$*?4 S H 



&TOH»J£&V>T, T^^MP (MS) fcmT©^#£<k03t!l/£L£. 
Sll^aii : V*-$-Xft. ZMD, "y^-^-X-fr ZQ2000 JfdiT^D? 
7>& X^y h7*-A II 
15 ^jr>fc& : 'B^®*-r^->{b^ (Electron Spray Ionization : ESI) , 
^.tzfej^^Hiik^ 1 ^ 3r>{fcfe (Atmospheric Pressure Chemical Ionization: 

apci) . mztz^m^ esi zm^tc, 
£fc, mtemtz&ifzfrw. hplc tcfc %ffim\mT<D&mz£ on??t 0 

frWR P L Cm§& : >tfc/W TJP-Xy bil^rA 

20 : YMC Combiprep 0DS-A S-5 (im, 20 X 50 mi 

&JK:Att; 0.1% hU7MDSf ^PTtK, 

Bfi£; 0.1% hU7;W*PB» ^WT-feh-hU;i/ 
^7yl>W^JVA: 0.00# (A &/B &=90/10) , 1.20# (Ai£/Bfc= 
90/10) , 4.75# (A?£/B?£=0/100) , 7.30# (A ?WB ^=0/100) , 7.40 

25 # (A^/B^=90/10) , 7.50# (A *£/B $E=90/10) . 

y^X^+K^B: 0.00 ^ (A jfc/B ^=95/5) , 1.00 # (ASS/B«= 
95/5) , 5.20# (Ajft/B«=5/95) , 6.40 # (A»E/B«=5/95) , 6. 50 # 
(Ai£/B?i£=95/5) , 6.60# (Aifc/B t£=95/5) . 
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MM : 25 ml/min, ^£B& : UV 220nm 

m*m^ : i 

5 7W.GPR4 0<DTS.ym£M&7X-to 
I2J'J#-^ : 2 

TC77 > GPR4 0 £n-KT3 cDNA®^SiB*!l£^T. 
ia»-^ : 3 

7 V Y G P R 4 0 (DT 5 J JiJ^^To 
10 IB^iJS^ : 4 

7 5 hGPR4 ()£:□- FT <5cDNA0&SI2?iJ£^-t. 

mnm^r 5 

t h G P R 4 0 /M@S?iJ£^1-o 
IEJiJ#^ : 6 

15 h hGPR4 0£3-KT§ cDNA<D&SIB?!I£5kTo 
E?!IS-f§- : 7 

#-£-f 1t>GPR4 0<D7=L/^n%mTo 
W3m^ : 8 

^-^7-T1f;PGPR4 • 
20 1EJIJ## : 9 

AA7^-GPR4 0 075 /^K^^To 
ISJ'J#^ : 1 0 

AAX^-GPR4 0 c DN A^IlJSIE^J^^To 

I3?!!## : 1 1 

25 £(TO#f^ 1 2 9 fc'fcfr* P C RKj&Tffifl UfcirXKa:/^ T-CDifi 
SH?"J#-^ : 1 2 

&T©##ffl 1 2 9 P C RRj£T$ffl LfcX>^ir>7s|g:7^T 
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mmm^r - 1 3 

I2?'J## : 1 4 

&T©##0S 1 3 0 ££#3 P CRRMI L-fc^ 7<< V- 2 

mmtt •. 1 5 

I5JiJ#-^ : 1 6 

uT<o0^m 1 3 1 \z&vz p c RSjtSTffi^ Lfc7°7-r t-4 oiftasgB^a 

E#l#-*§- : 1 7 

&TF<D&%M 13 2 K&ttSP CR£j5ST&JBLfc7°^-rT- 1 O^SMB^J 
K?'J## : 1 S 

&T©##09 1 3 2 fcfcfr* P C RKJ&V&R Lfc7°7-C?- 2 <D&mm& 
E^J#^ : 1 9 

£*T©##0U 3 2}c43tt§PCR^T^Lfc7'7-rT-3©mSS3^J 
I5?U#-^ : 2 0 

&TF<D&mmi 3 2(C*5(toPCR^T^L7t7'7-l'T-4 0^S@5^ 
I2?|J#-^ : 2 1 

3 3 t^^^PCRKJf&TMbfc 7*7^^-1 OilSiH^J 
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I2#l#^ : 2 2 

3 0T#£ftfc7£Si££g|#E scherichia col 
i TOPlO/Zero B 1 u n t -mG P R 4 0 2 0 0 2 ^ 3 ft 1 8 
B^«$m^<«rfr3ClTg l#*Jil ^*|g6 (Sf#f 3 0 5 -8 5 6 
6) ©fflALfT&SAHH^^W^m #tt£&me^>*-fc*ft##F 
ERM BP- 7 9 6 7 £bT, 2 0 0 2 ^ 2 1 4 0* £*P5Jft±KrfT^JI| 
E+H*BI 2-17-85 532-86 86) ©Ug&A • fgfiMff 

^fift ( I F O) I F O 1 6 7 6 2 t LrmttZtLT^Z. 

'&m<DP^M 1 3 1 T*mt>ntcmm&&&E scherichia col 
i JM109/pCR2. l-rGPR40tt 2002^3^180 3&» 

BP-7 9 6 8tUT, '2 0 0 2^2/U4B#SIfffljfeA-$HHff&Bfr (I 
FO) K:ffft»-3 I FO 1 6 7 6 3 £LTUf££ftT^S. 

1 3 2 -T?#6hfc»JMSft#E scherichia col 
i JM109/pCR2. 1-monkey GP R 4 0 fi2 0 0 2^ 7 £ 2 3 0 

RM BP-8125t LTffftSttTUS. 

1 3 3T»&ttfc7gKteife#E scherichia col 
i J M 1 0 9/pTA hams tarGPR40(t IM#Esch 
erichia coli J M 1 0 9/p TAh am s t e r G P R 4 0 t 
1<T> 2 0 0 2^12311 0^S3SSiffjRj*Affi|[ltt*»^WSE»r 
Mffit>^-(:fK#fFERM BP -8 2 5 8 t bTffK^tlT^S. 

5K»Ufc4-fc FD^i/^>-if>7'DA->^/^;l' (0.70 g, 3.9 mnol) , ^ 
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y-J)VJ)Vzi-)V (0.48 mL, 4.7 mmol) 4o£l£ h U 7xX JMn77 4 > (1.2 
g> 4. 7 mmol) 0fb7tFa77> (5 inL) ^^7y>^;^>^vX5 1 
)V (0.73 iL, 4.7 mmol) £fl£TU ^t/^JcftTT 2 1^1*12$ bfc 0 

SSE $->W 7^n7h^7^- (A^lt >/ii!f^= 17:3) 
till, mmitiS® (0.62 g, J« 59S0 £J»£l/T&fc. 
'H NMR (CDClj) 5 2.59 (2H, t, J=7.5Hz), 2.89 (2H, t, J=7.5Hz), 3.66 
(3H, s), 5.04 (2H, s), 6.90 (2H, d, J=8.6Hz), 7.11 (2H, d, J=8.6Hz), 
7. 29-7.44 (5H, m). 

###12 4-(7x-)M h^'»^>if>7°PA">m 
4-(7i-;M h^-»^>-tf>7*PA>KpWP (0.60 g, 2. 2 mmol) 

(20 niL) SjVttlC 2 HJ (2 ml) £iD;t, 

60 -CT 15 ftMStifcbfc. Rl^lC 2 (3 mL) SJp*, 

/l^A*tf>#S?ltt*U &llft£4fe (0.38 g, ft* 67J0 
KjA 123-124 «C. 

'H NMR (CDC1,) (5 2.65 (2H, t, J=7.5Hz), 2.90 (2H, t. J=7. 5 Hz) , 5.04 
(2H, s), 6.91 (2H, d, J=8.6 Hz), 7.11 (2H, d, J=S.6Hz), 7.28-7.44 (5H, 
m)„ 

###13 4-(2-7xx;wx V*r*s)^>"£>zfun>m*^)\< 

###ii tmmo^m^m^x, 4-t Yu^y^>^.y^un>m^)vt 

7x^7A3-W W 89% 0 
»«. 

'H NMR (CDC1 3 ) (5 2.58 (2H, t, J=7. 5 Hz), 2.88 (2H, t, J=7.5Hz), 3.08 
(2H, t, J=7.1 Hz), 4.14 (2H, t, J=7. 1 Hz), 6.81 (2H, d, J=8. 6 Hz), 
7.09 (2H, d, J=S.6Hz), 7.20-7.34 (5H, m). 
###ij 4 4- (2- 7 x x;i/X h ^ >0 ^ >if > 7* □ A° >Bfc 
4-(2-7xX;|/Xh^^)^s>if>7'P/0'^^5 1 ;W (0.65 g, 2.3 mmol) CD 
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*$;-)v (3 mu mmz 2 mjzfrm\:i-hv<y&7kmm (3 mo . £jn;u 

50 °CT 1 tfHj*#t,£. EJfcifcfc 2 MM (2.5 bL) £j&D;U 

jh- ^\^>^e>M^b, M^^tfii (o.5o g, urn six) %mzo 

M£ 91-92 "C. 

'H NMR (CDC1 3 ) 5 2.63 (2H, t, J=7. 5 Hz), 2.89 (2H, t, J=7. 5 Hz), 3.08 
(2H, t, J=7.2Hz), 4.15 (2H, t, J=7. 2 Hz), 6.82 (2H, d, J=S. 6 Hz), 
7.10 (2H, d, J=8.6Hz), 7.20-7.34 (5H, m). 
##011 5 4-(3-7x-;U7'n^^-»^>if>^nA 0 >MX5 L .a- 

>J<^Lfc 4-k Yu^y^>^yfunym.^)V (0.40 g, 2.1 mmol)0 
N,N-v*5f;Mv)PA7$ K (15 mL) mmz, 60% 7miti~ V U V A (0.11 g, 
2.7mmol) ^0^T30^^bfe^ l-^Dt-3-7i-;^D/t> (0.53 g, 
2.7 mmol) fciiiA, ig-&«&£MT 3 B#IKH*#Ufc. SJfS?RtC7fcSiP>t, If 

(0.29 g> JR^ 4630 £#fco 

'H NMR (CDC1 3 ) «51.23 (3H, t, J=7. 1 Hz), 2.04-2.13 (2H, m), 2.58 (2H, 
t, J=8.1 Hz), 2.88 (2H, t, J=8. 1 Hz), 3.94 (2H, t, J=6.3 Hz), 4.12 (2H, 
q, 1=7.1 Hz), 6.81 (2H, d, J=8. 6 Hz), 7.10 (2H, d, J=8. 6 Hz), 7.19- 
7.31 (5H, m). 

6 4-(3-7xX;W7 P n^^rv)^>if>7 P DA°>^ 
#%f!l4<h|WI^07j&^ffiViT, 4-(3-7xx;i//D^^>')^>il>7 , D/N 0 

>Kx?;p^s«JWb'&«S#fc. 45%, 

M 109-110 °C (^X?;i/X-x)l/— A^>^£>??3Sil). 
'H NMR (CDC1 3 ) (5 2.05-2.13 (2H, m), 2.65 (2H, t, J=7.8Hz), 2.80 (2H, 
t, J=7.8 Hz), 2.90 (2H, t, 1=7.9 Hz), 3.94 (2H, t. J=6.3 Hz), 6.82 (2H, 
d, 1=8.5 Hz), 7.11 (2H, d, J=8. 5 Hz), 7.16-7.31 (5H, m). 
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###|7 4-(4-7x-;i/7>^v)^>-if>7'DA'>^X5 1 ;|/ 

###15 £\ft16k<D%&&m\t*X> 4-b h'D + y^>t*>7'D^>i|ifJI/i 
l-^PO-4-7x-;^>^6«jlft;^*#fc. 55*. 
iHitt. 

5 'HNMR (CDClj) (51.23 (3H, t, J=7. 1 Hz), 1.76-1.85 (4H, m), 2.57 (2H, 
t, J=7.4Hz), 2.66-2.70 (2H, a), 2.88 (2H, t, J=8.3Hz), 3.92-3.96 (2H, 
m), 4.12 (2H, q, J=7. 1 Hz), 6. 79-6.82 (m, 2H), 7.03-7.11 (m, 2H), 
7.18-7.20 (m, 3H), 7.26-7.30 (m, 2H) D 
###! 8 4- (4- 7x^7'h^ v) ^ >"fef >' 7° O A' >^ 
10 ###14 tRIfll©^rfe&ffiVJT, 4-(4-7x-^7*h^-»^>if>7PA> 
Sxf^A^glft^feffc. jfc^ 61*. 
K£ 79. 5-80.0 *C (yl?;H-rJh-AW>;i^W, 
'HNMR (CDClj) 5 1.70-1.90 (4H, m), 2.61-2.70 (4H, ■), 2.89 (2H, t, 
J=7.9Hz), 3. 92-3.96 (2H, m), 6.81 (2H, d, J=8. 6 Hz), 7.06 (2H, d, 
15 J=8.6 Hz), 7.12-7.31 (m, 5H). 

###! 9 4- [ (4-7 x / * V-f )V) 7 * J ] ^ >-£ > 7*D A >gx?> 
4-7$y^>-tf>7PA°>^X5 1 ;i/ (0.70 g, 3.6 nunol) © N,N-v^^;p 
*;i^7S K (25 bL) aFftlC, 4-7x/^y^|f| (0.85 g, 4.0 mmolh 
i-x^-3-(3-^^^;i/75 7 7ntf;W^;^^$ K$tt& (0.76 g, 4.0 
20 mmol), 1-k Ku*>"Oy*h U 7 % /-;W— (0.61 g, 4.0 mmol) 

ffl^^7jc^ fttsk&mmLft. aa^v-u*dr>*^A7P7h^77^- 

K*1t>/lMX5P;i/=2:l) TlttgU «H^^ (0.96 g, JR* 683!) £ 

25 'HNMR (CDC1 3 ) 51.24 (3H, t, J=7. 1 Hz), 2.61 (2H, t, J=8.0Hz), 2.94 
(2H, t, J=7.9 Hz), 4.13 (2H, q, J=7. 1 Hz), 7.03-7.08 (4H, m), 7.16- 
7.21 (3H, m), 7.36-7.43 (2H, m), 7.54 (2H, t, J=8.5Hz), 7.73 (lH.s), 
7.84 (2H, d, J=8.7 Hz). 
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$%M1 0 4-[(4-7x/^>'^>vWJl/)75 7]^>-fe*>yDA 0 >^ 

■Zyy'uAym^frfr^mik&^zntzo >&m 76L 

»^ 214-215 "C (^7bl*D77>— M^^S?!^). 
'HNMR (DMSO-de) 5 2.52 (2H, t, J=7.6Hz), 2.79 (2H, t, J=7.6 Hz), 
7.07-7.12 (4H, b), 7.18-7.25 (3H, a), 7.45 (2H, t, J=7.4Hz), 7.65 (2H, 
d, J=8.4Hz), 7.98 (2H, d, J=8.7Hz), 10.11 (1H, s)„ 

«LfeN-^^;W4-7x-;i-2-^7y-;i/T5> (0.30 g> 1.7 mol) 
0 NJ-y7?MJ^75 K (5 mL) mWz, 60* 7jc*-fb^h.U7A (72 Big, 
1.8 mol) &to?LT 30 ftmPVtt&* 4-[(3-7D^7nk!;»**v']^>-tf 
yyn/Oll^V (0.57 g, 1.8 mmol) m;S^*SSilT'3 ftM% 

=15:1) T«f«U ^Mfb£$J (0.58 g, W 80*) &ifc t 

'HNMR (CDClj) 51.25 (3H, t, J=7. 1 Hz), 2.10-2.30 (2H, m), 2.58 (2H, 
t, J=6.8Hz), 2.88 (2H, t, J=6.8Hz), 3.14 (3H, s), 3.73 (2H, t, J=6.8 
Hz), 4.03 (2H, t, J=6.0Hz), 4.12 (2H, q, J=7. 1 Hz), 6.70 (1H, d, 
J=3.8Hz), 6.83 (2H, d, J=8.6Hz), 7.10 (2H, d, J=8.6Hz), 7.20-7.30 
(1H, m), 7.30-7.38 (2H, m), 7. 82-7.85 (2H, m). 

###11 2 4-[3- (4-7 x ~ Jh2-f 7 ^/U ;W 7 5 7 ] yn^+y] ^ 

>-tf>7o/\°>@£ 

7 3- / ] 7' □ vj 1 >-£ y 7 □ l\ >HX3=-;i/jfc 6 £jBfc£« Srflfc. i» 
13X. 

K£ 89-90 "c (^x^;ux-x;i— M^^fcuSMi). 
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'H NMR (CDC1 3 ) 6 2.14-2.23 (2H, m), 2.64 (2H, t, J=7. 9 Hz), 2.90 (2H, 
t, J=7. 9 Hz), 3.14 (3H, s), 3. 73 (2H, d, J=6. 8 Hz), 4.03 (2H, t, J=6.0 
Hz), 6.69 (1H, s), 6.84 (2H, d, J=8.5Hz), 7.11 (2H, d, J=8. 5 Hz), 
7.23-7. 33 (1H, m), 7.35 (2H, t, J=7. 7 Hz), 7.82 (2H, d, J=7.2 Hz). 
5 ##M13 l-[(4-^P€-2, 6-5?7^D7i-;Wt+">]-2,3-S?fc KD- 

ih — r >x>- 

1 tm&wkfe&m^T* i-f y#;-)vt i-^u^-i, i-vy)vnr 
ma 46-46 x: (fm^)Vfrt>mm&)o 

10 'H NMR (CDC 1 3 ) 5 2.34-2.40 (2H, m), 2.83-2. 92 (1H, m), 3.20-3.31 (1H, 
m), 5.64 (1H, t, J=4.4Hz), 7.04-7.13 (2H, m), 7.17-7.22 (1H, in), 
7.28-7.32 (3H, m). 

4 4-[[4-[[^^;K4-7x^)l/-2-5 1 7yU;W75 7]^5 1 ;H^> 
y-f )V\ 7 S 7 ] ^ >if >7°U A° >mx^;i/ 

£ 4-[[y?;i/(4-7x-;i-2-^7yu;i/)7^y]^^;n^i#^e>^M'fk 

^^emtltifc. JK^ 89%o 

'H NMR (CDCI3) <51.24 (3H, t, J=7. 1 Hz), 2.61 (2H, t, J=7.9Hz), 2.94 
(2H,. t, J=7.9Hz), 3.10 (3H, s), 4.12 (2H, q, J=7. 1 Hz), 4.86 (2H, s), 
20 6.75 (1H, s), 7.20 (2H, d, J=8.4 Hz), 7.26-7.30 (2H, m), 7.38 (2H, t, 
J=7.8Hz), 7.46 (2H, d, J=8.2Hz), 7.54 (2H, d, J=8.4Hz), 7.75 (1H, 
s), 7.82-7. 87 (3H, m) e 

###li 5 4-[[4-[[y^;K4-7x-;i--2-^7yujW7^y]y^;w^> 

x /< ; W 7 5 7 ] ^ >-£: > 7° D A° >i? 
25 ###)4 tmm<D%&Zm^T, 4-[[4-[[y?;M4-7xx;)/-2-^7l/l) 
)V) 7 5 J ] y 3-M * y V< )V\ 7 ^ J ] ^ >if > 7 □ a 0 >$x5P;wfr 6 SEJSfc 
£4fc«*l&. W 79Xo 

mi* 183-184 r (ft»x^;p— M^^fcuasii). 
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'H NMR (CDClj) 6 2.66 (2H, t, J=7. 5 Hz), 2.94 (2H, t, J=7. 5 Hz) , 3.08 
(3H, s), 4.84 (2H, s), 6.75 (1H, s), 7.20 (2H, d, J=8. 5 Hz), 7. 22-7. 30 
(1H, ■), 7.30-7.44 (4H, m), 7.55 (2H, d, J=8.4 Hz), 7.80-7.87 (5H, m). 
#%#J16 (E)-3-[4-[(2,3-vbHD-lH--l'>x>-l-'f^)^i>]-3,5-^ 

5 7;i/^-o7x-;i/]-2-7°p^>^^^;u 

##?!|3 4 tmUVfi&ZR^-C, l-[(4-^P ; E-2,6-^7MD7i^W 
* *~>]-2, 3-yt KO-1H-- T >5r>^£S^fc^tJ&f#fco W 40% o 
ftjft 74-75 X: «Xf JhvM V 7'o tVI/X-riW^SS^o 
'H NMR (CDC1 3 ) 6 2.37-2. 43 (2H, m), 2. 84-2. 93 (1H, a), 2. 32-3.32 (1H, 
10 m), 3.81 (3H, s), 5.74 (1H, t, J=4. 5 Hz), 6.34 (1H, d, J=16 Hz), 7.03- 
7.12 (2H, m), 7.16-7.23 (1H, m), 7.28-7.35 (2H, m), 7.53 (1H, d, J=16 
Hz) e 

###11 7 4-[(2,3-vt:FD-iH-f >x>-i--r;w^v]^>-fe'>i^^ 

•?kFD-lH-^>r>-l-t- ;i/^S)M^tl^#fc B » 69%„ 

'H NMR (CDCI3) 6 2.10-2.30 (1H, m), 2.45-2.65 (1H, 1), 2. 52-2. 57 (1H, 
m), 3.09-3.19 (1H, m), 3.59 (2H, s), 3.70 (3H, s), 5.75 (1H, dd, J=6. 6 
20 Hz, 4.4 Hz), 6. 95-6.98 (2H, m), 7.21-7.32 (5H, m), 7.43 (1H, d, J=7. 2 
Hz) o 

###11 8 4-[(4--hD7xn;W ^>^y]^>t*>7'o^>t^^ 

25 'H NMR (CDClj) 6 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.15 (2H, s), 6.88 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 
7.60 (2H, d, J=8.7 Hz), 8.23-8.28 (2H, m). 
###!ll 9 4-[(4-nKP7x-;U)*^vM>if>7°n^>M 
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si* 179-181 t (^x5 l ;p-A^>^e>^r B )o 

'HNMR (CDC1,) <S2.65 (2H, t, J=7.7Hz), 2.91 (2H, t, J=7.7Hz), 5.15 
5 (2H, s), 6.89 (2H, d, J=8.5Hz), 7.15 (2H, d, J=8.5Hz), 7.60 (2H, d, 
J=8.5 Hz), 8.24 (2H, d, J=8. 6 Hz). 

#%#I2 0 4-[(2,3-^t Fp-1H-<>^>-W;W^*v]^>1i>I1^ 

###i4 tmrnoisfevm^T, 4- [(2, k d-ih-t >-x>-m ;i/) ^~ 
*is]^>v>mm* : ?)ifr£>mm{k'&%]zmc. m 52*. 

10 M 121.0-121.5 (H^X5 1 ;W-^^>^f>TOF 0 ) e 

'HNMR (CDCI3) 52.10-2.26 (1H, m), 2.45-2.60 (1H, m), 2.80-2.97 (1H, 
i«), 3.09-3.14 (1H, m), 3.61 (2H, s), 5.74 (1H, dd, J=6. 7 Hz, 4.4 Hz), 
6.97 (2H, d, J=8.6 Hz), 6. 99-7. 34 (5H, id), 7.42 (1H, d, J=7. 2 Hz) „ 
#%#I2 i 4-(i-7x/ + y7x;^y)^>X7^fk F 

15 4-71/^-/71;-^ (1.0 g, 5.4mmol) CD N,N-y7^*M7$ H 
(20 diL) 4-7;i/*D^>X7/U5 =f fc F (0.67 g, 5.4 mmolK 

U«7A (0.75 g, 5.4 mmol) ZMz., 2g^#>£ 100 XZT* 15 P#f B 1J«#L£o 

Ba^vU7Jdr*;^7A70Thi7*77^- (^1}->/f^X5^=9:l) T 

20 »«u mmit&m (1.4 g , » 3930 *mtc e 

'HNMR (CDCI3) 57.02-7.12 (9H, m), 7.36 (2H, dd, J=7. 5 Hz, 8.5 Hz), 
7.85 (2H, d, J=8.7 Hz), 9.92 (1H, s) e 

#%#J2 2 4-([l,l , -t*7xx;H-4--f;^^>')^>X7;^bH 
###12 1 tmmoyj&Zm^T, 4-th*D + yt'7i^i 4-7;M"D 
25 ^XTJlr^tFfrZmmiktrW&nfz, JR* 37£. 

'HNMR (CDC1 3 ) <57.10-7.19 (4H, m), 7.35-7.49 (3H, m), 7.58-7.66 (4H, 

m). 7. 87 (2H, d, J=8.7Hz), 9.94 (1H, s) 0 

#%#I2 3 4-[4-(7x"JM h*y)7x;^y]^>X7Jl'ft H 



WO 2004/041266 



PCT/JP2003/014139 



165 

to^>X7JVft F^e>gIlM«llfc, JR* 57*. 
'H NMR (CDClj) (5 5. 08 (2H, s), 7.00-7.03 (6H, m), 7.34-7. 46 (5H, m), 
7.83 (2H, d, J =8. 7 Hz), 9.91 (1H, s). 
5 ###12 4 4-(4-7x; + v7i/+v')^>^7;^-;p- 

rbFid^SlUtir#fc. W 82% 0 

'H NMR (CDC1 3 ) 51.64 (1H, s), 4.66 (2H, s), 6.98-7.01 (8H, m), 7.09 
(1H, t, J=7.3Hz), 7.31-7.36 (4H, n). 
10 ###]2 5 4-([l,r-H7x-;W-4-fM+'» / <>'7;l'7J^-;|/ 

###13 2 £|^£|07j?*M^T, 4-([l, 1' -fcf 7x-JW-4-<;P^'»^ 
>X7;i/xkK^S&Bfc£4fe*ftfc. JR$'66X. 

'H NMR (CDCI3) 61.64 (1H, s), 4.69 (2H, s), 7.03-7.08 (4H, m), 7.35- 
7.48 (5H, m), 7.54-7.58 (4H, m), 
15 ###J 2 6 4-[[^5 i ;K4-7xr:;W2-5 1 7V >, J;i/)75/]^5 1 ;W^>X7 

4- [ [* (4-7 x n; W-^ 7 v u ;w 7 ^ J 3 ^ ^ >•£ >^ * / 

(1.0. g, 3.2 mmol) ©SSl^ (40 mL) ^{C— Wfo?>-ft> (4.0 g) £ 
AJ^fiT 3 *#EIJi#bfc. 3#£»8U BSSv'U* 

20 ^7A7D7b^77^- (^*1t>/»ttX^;W=5:l) tSit, £B 
(0. 80 g, JR2J5 81%) 

JAR. 

'H NMR (CDCl,) (53.10 (3H, s), 4.88 (2H, s), 6.75 (1H, s), 7.25-7.30 
(1H, a), 7. 35-7. 40 (2H, m), 7.51 (2H, d,.J=8.0Hz), 7.83-7.88 (4H, m), 
25 10.00 (1H, s). 

###12 7 (E)-3-[4-[[^^K4-7x-^-2-^77U;W)75/]^^]7 

Tfc^L^vX^l/^X^y^mx^U (0.81 g, 3.6 mmol) ©rh7kHa 
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75> (10 mL) 60% TK^ftthU^A (0.14 g, 3.4 mmol) &2lD;LT 

30 ftmmw b fcft , 4- c ?;K4^ 7 x - ;i/-2-?7 7 u . ; w 7 y 3 ^ j-m ^ 

>X7;i'7 f bH (0.80 g, 2.6 mmol) Off7kFD77> (10 mL) mt&Z 

(A+"y->/ft»x^;P=l8:l) Tilt, mmitft®} (0.96 g, JK^ 98%) 

'H NMR (CDCl 3 ) 61.33 (3H, t, J=7. 1 Hz), 3.08 (3H, s), 4.26 (2H, q, 
J=7.l Hz), 4.80 (2H, s), 6.42 (lH, d, J=l6.0Hz), 6.74 (lH, s), 7.25- 
7.39 (5H, m), 7.50 (2H, d, J=8.2Hz), 7.67 (lH, d, J=16.0Hz), 7.86 
(2H, d, J=7.2 Hz) 0 

#%^J2 8 4-[[;*3VK4-7 xZjH-fjyj Mr £ /] ^^M^>if> 

(E) -3- [4- [ 3-)V (4- 7xZJh2-5 : 77'J JW 7 5 7] M 7 x"jP] 7° 
D^^iX^ (0.60 g, 1.6 mmol), iiLffcX v *T JP7\7fc?n#j (0.41 g, 3.2 
mmol) OI^Z-Jl' (25 mL) mmZ7kmtt,*t>mj- h U >7A (0.30 g, 8.0 
mmol) ZtiQTLXmUT* 2 P#P^Jf#Lfco RJMdzk^iQ;^ IfllfJ^i 

57 7^- (^1f>/^X^;i,=18:l) T*tS§U SJSft;^ (0.39 g, iK 
* 64*) £#fc 6 

'H NMR (CDCg (51. 23 (3H, t, J=7. 1 Hz), 2.60 (2H, t, J=8. 0 Hz), 2.94 
(2H, t, J=8.0 Hz), 3.06 (3H, s), 4.12 (2H, q, J=7. 1 Hz), 4.73 (2H, s), 
6.72 (1H, s), 7.17 (2H, d, J=8.0Hz), 7. 25-7.30 (3H, m), 7.35-7.40 (2H, 
m), 7.85-7.88 (2H, m) a 

##f!l2 9 4-[[^^;K4-7xX;P-2-^7^U;P)75y]^^;H^>-tf> 
7°DA'>^ 

4 t mffiOjjfeZm ^X, 4- [[* (4-7x-JH-?7yj » 7 
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m& 109-110 t (ft*x5=-;i^- ^-y->^&?i»ft). 

'H NMR (CDC1 3 ) 62.66 (2H, t, J=7.9Hz), 2.94 (2H, t, J=7. 9 Hz), 3.06 
(3H, s), 4.73 (2H, s), 6.71 (1H, s). 7.17 (2H, d, J=8. 0 Hz), 7.25-7.34 
5 (3H, m), 7.37 (2H, t, J=7. 8 Hz), 7.86 (2H, d, J=7. 2 Hz). . 

###|3 0 4-[4-(7i-JM 7x;+'>]^>^mP3-^ 
##f!l3 2 tm&OJifeZft^T. 4- [4- (7 x h^»7i^y]^ 

>XT;l'7 i tH^6«lll^«!*#fc. ft* 88Xo • 

'H NMR (CDC1 3 ) 1.60 OH, s), 4.65 (2H, s), 5.05 (2H, s), 6.92-6.96 
10 (6H, m), 7.29-7.45 (7H, m). 

##M3 1 2,3-> ? k FD-5-(7irJM b4 s s)-lZ-4 >x>-l-*> 
5-tHD^W>yy> O. O g, 6.2 mmol), ^>^7;i/3-;P (0. 65 g, 

5.6 mmol) fcitfb U 7»l'*X7 << > 0.7 g, 8.4 mmol) ©fh^bFn 

7^> (30 bL) *«fcl,r -(7^*;i/^n;Wv?lf^U^> (2.1 g, 8.4 
15 mmol) §JQ*» StftSSIT 16 B#W8fc#bfc. ^FMl£5£i^ 3$E£$I 

=10:l)-'T?»ftU SH^ti 0.3 g, ft* 97*) &&*LLXfttt.- 
'H NMR (CDC1 3 ) <52.67(2H, t, J=6. 1 Hz), 3.08 (2H, t, J=6. 1 Hz), 5.15 
(2H, s), 6.97 (2H, s), 7.30-7.45 (5H, m), 7.70 OH, d, J =9. 1 Hz). 
20 #%#J 3 2 2, 3-^.k H D-5-(7xrJW h*-»-lH-f >x>-l-*- )P 
2J-5?k Fo-5-(7x-JV^ K+-»-lH >f >-l-t> 0.3 g, 5.46 
mmol) $T>7tH077> (20 mL) *5j:tf^y-;i, (10 ml) ®fi«fc» 
$U 3k#(t#l7*:f-HJ«7A (0.41 g, 11 mmol) ^jfiT 2 Rf 

3^=3:1) T?»«U ftflft^ttl (1.16 g, ft* 89*) $eM*tlT#fc. 
'H NMR (CDClj) 51.70 OH, d, J=5.0Hz), 1.85-2.05 OH, m), 2.40-2.55 
OH, m), 2. 70-2. 85 OH, m), 2.95-3.10 OH, m), 5.05 (2H, s), 5.10-5.20 
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(1H, m), 6.85-6.87 (1H, m), 7.25-7. 45 (6H, m). 

#%#I3 3 2-(4-^Ot7i/^y)-2,3-yt FD-lH-f >x> 

5 K£ 83-84 x: yypif;i/x-x;p-^6s«fft). 

'H NMR (CDClj) (53.13 (1H, d, J=3.0Hz), 3.18 OH, d, J=3.0Hz), 3.33 
(1H. d, J=6.2 Hz), 3.39 (1H, d, J=6. 2 Hz), 5.09-5.15 (1H, m), 6.78 (2H, 
d, J=9.0Hz), 7.16-7.26 (4H, m), 7.37 (2H, d, J=9.0Hz) o 
#"#08 3 4 (E)-3-[4-[(2,3-vh HD-lH-<>f>2-<J|/)t=lry]7xZ 

10 )V]-i-y'u^>m^^)V 

2- (4-7*0 1 7 x 7 ^y)-2, 3-y k K n-lH-'f >f> (1.4 g, 4.7 mmol) CD 
NJ-y^^MMZSh' (4.7 mL) fcttfcfclfcfc*?- MJ £A (1.0 g, 12 
mmol), T^U;H6^^;p (0.86 mL> 9.5 mmolh -f h ^^T^X^A 
£DU H (2.0 g, 7.1 mmol) & &TMW^ v St 7A (31 mg, 0.14 mmol) £ 
15 JnA, 100 ■CT 24 l*Wjt#bfc. EfcttfcMfcRLfc&saU *£in*., 

u *m§l&. ss^ffmx^;p— ^\+u->^e,^ H B H L, m&ft&m (o.96 

g> JR# 69X) 
It£ 115-11613. 

20 'H NMR (CDC1 3 ) 5 3.1.6 (1H, d, J=2.9Hz), 3.21 (1H, d, J=2.9Hz), 3.37 
(1H, d, J=6.4Hz), 3.43 (1H, d, J=6.4Hz), 3.80 (3H, s), 5.17-5.23 (1H, 
m), 6.31 (1H, d, J=16Hz), 6.91 (2H, d, J=9.0Hz), 7.17-7.27 (4H, m), 
7.47 (2H, d, J=9.0 Hz), 7.65 (1H, d, J=16 Hz). 
##01 3 5 (4-* h+y7x/+y) PRx^ 

i 

25 4-^ K^>7x;-Jl/ (5.0 g, 40 mmol) (D N,N-y^^M7$ H 
(50 mL) mmz m 7^miti-hVOA (1.6 g % 40 mmol) SSkftTTJll*., 
ZOftMfflfcVlt. :ftf:7"Dt||if^ (7.4 g, 44 mmol) £Jn 

a, tin? i ^Fiaa^L-fc. sj&ttfc**jp^, RKx^;i/T?jajaiufc. & 
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- (A+it>/l^X^=7:l) T?*f»8U mmtt&m (8.0 g, ft* 9«) 

5 'H NMR (CDCI 3 ) (51.30 (3H, t, J=7. 1 Hz), 3.77 (3H, s), 4.26 (2H, q, 
J=7. 1 Hz), 4.57 (2H, s), 6.81-6.89 (4H, m)„ 
###J 3 6 (4-tFo^>7i; * ftttx^p 

(4-* h^y7i;+>')Sill5 : JV (2.0 g, 9.5 minolK X^>^-;i/ 
(2.8 mL, 38 mmol) &J;tfi6Mfe7;i'.5xS7A (5.1 g, 38 mmol) (Oy^DD^ 
10 (20 mL) m*L&s vfcirTT* 40 #MJI#bfc. TO«^PO*Mi 

if Jh-^ V^D lf;H-7M\^iSt, SMft&tt 0.4 g, w 
75S) 

15 MjA 123-124*0. 

'H NMR (CDClj) 6 1.30 (3H, f, J=7. 1 Hz), 4.26 (2H, q, J=7. 1 Hz), 4.56 

(2H, s), 6.73-6.84 (4H, m). 
• 3 7 [4- (4- 7 x. x;U7 h * >') 7x7*5/] iHtl^ 

(4-kh*D+v'7i;^>')S^I5 : ;P (0.49 g, 2.5 mmol), 4-7x^7* 
20 ?;P7n$ K (0.59 g, 2.8 mmol), - UHfcfr U (0.69 g, 5.0 mmol) 

^3 7^b^U7A (30 mg, 0.50 mmol) © N.N-^^WkkJS H (5 mL) 

30 a-inj, s&t 50 *c t? 3 i$r« , atj*b&. jg»s«EETe* 

25 « (0.62 g, 76X) 

'H NMR (CDCI3) 61.30 (3H, t, J=7. 1 Hz), 1.78-1.83 (4H, m), 2.66-2.71 
(2H, m), 3.90-3.94 (2H, m), 4.26 (2H, q, J=7. 1 Hz), 4.56 (2H, s), 
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6.79-6.87 (4H, m), 7.18-7.21 (3H, m), 7.27-7.31 (2H, m) 0 
3 8 [4- (4- 7 x - Jl/7* h^»7x;^y] ffgfe 
[4-(4-7iZJl/^h+y)7x;^y]iiX^ (0.59 g, 1.8 Biol), * 
KfcU^A-Tfcfttt (0.15 g, 3.6 nnolK fh7tFD77> (5 mL), * 
5 ?/-Jl> (1 mL) (3 mL) 0S£&££fiTf 48 B$|KJSI#Lfc; IN 

fr&SSMIU SlHft:^ (0.48 g, JRafE 89%) 
SIjA 116-11713. 

D 'HNMR (CDC1 3 ) 5 1.78-1.82 (4H, m), 2.66-2.71 (2H, ■), 3. 90-3. 94 (2H, 
m), 4.62 (2H, s), 6.81-6.88 (4H, m), 7.16-7.21 (3H, m), 7.27-7.31 (2H, 
m)o 

3 9 [ (4-* h+y7i-.W tt] BRX^P 
Hh+y^7i/-JP (15 g, 0.11 mol), bV^)V7^> (28 iL, 
i 0.20 mol) 43j:7jC^h^h.K07^> (150 mL) OM^C^D^EMx 
(21 g, 0.13 mol) £iD*, MWiT—mmLtc. JL$;-)V (10 mL) 

Tiling, aa^^y*^;^?^ 0^^7:7^-- (^\+-^>/brx5=- 

;i~10:l) T'^SL, (22 g, W 92X) fcffcfc. 

'HNMR (CDClj) 51.22 (3H, t, J=7. 1 Hz), 3.51 (2H, s), 3.79 (3H, s), 
4.14 (2H, q, J=7.1 Hz), 6.83 (2H, d, J=8. 8 Hz), 7.42 (2H, d, J=8.8 Hz) 0 
##i4 0 [(4-b FD + y7i-JW^]^IfJl. 

frZiBtmiktrMZmco 91%, 

«. 

'HNMR (CDC1 3 ) 61.22 (3H, t, J=7. 1 Hz), 3.51 (2H, s), 4.14 (2H, q, 
J=7.1 Hz), 6.76 (2H, d, J=8.8Hz), 7.37 (2H, d, J=8.8Hz)„ 
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#%0ij4 i [[4-(4-7x-;i'7>+-»7x-;w?^]Stmx5 1 ;i/ 

5 'H NMR (CDCI 3 ) (51.22 (3H, t, J=7. 1 Hz)., 1.76-1.84 (4H, dO, 2.66-2.71 
(2H, m), 3.50 (2H, s), 3.93-3.97 (2H, m), 4.13 (2H, q, J=7. 1 Hz), 6.82 
(2H, d, J=8.8Hz), 7.18-7.21 (3H, m), 7. 26-7. 29 (2H, m), 7.39 (2H, d, 
J=8. 8 Hz) o 

10 ##093 8 tmUOlj^m^X, [[4-(4-7x^h + -»7i-;Hf 

73.5-74.5t: (Bai^l^SMrS). 
•H NMR (CDCI3) 6 1.76-1.82 (4H, m), 2.66-2.71 (2H, m), 3.55 (2H, s), 
3.93-3.97 (2H, m), 6.83 (2H, d, J=8.8Hz), 7.16-7.21 (3H, m), 7.26- 
15 7.31 (2H, m), 7.43 (2H, d, J=8.8Hz). 

###J4 3 4-[(2,3-yt KD-1H--T >x>-2--T ;W^'>]^>f >7'DA 

(E)-3-[4-[(2, 3-> ? t Hn-1H— T >r>-2-^;0^v'] 7x-;W-2-7'P^ 
>^pW)/ (0.76 g, 2.6mdo1), rh7tKP77> (10 mL), 
20 (5 mL) 10% n^WkmM (50* 0.10 g) (DM^^KB 

iiisti^jv-/^ /-iw^sii t> (o.85 g, &m 

25 St£ 73-74 t. 

'H NMR (CDClj) 6 2.60 (2H, t, J=7.9 Hz), 2.90 (2H, t, J=7.9Hz), 3.13 

(1H, d, J=3.2Hz), 3.19 (1H, d, 3=3. 2 Hz), 3.33 (1H, d, J=6.3Hz), 

3.38 (1H, d, J=6.3 Hz), 5.11-5.17 (1H, m), 6.84 (2H, d, J=8. 6 Hz), 
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7.12 (2H 5 d, J=6.6 Hz), 7.17-7.25 (4H, n). 

###>J4 4 4-[(2 J 3-vhHD-lH-^>x>-2--f;W^>']^>-t:>7 P DA- 

>m 

###i3 8 tmm^^m^T, 4-[(2,3-^kFn-iH-^>T>-2--ow 
m& 138-13910 mn^)v— >wyotf;px-x;p^e>?i^). 

'H NMR (CDC 1,)- 6 2.66 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 3.13 

(1H, d, J=3.2Hz), 3.19 (1H, d, J=3.2Hz), 3.33 (1H, d, J=6.3Hz), 

3.38 (1H, d, J=6.3Hz), 5.11-5.17 (1H, m), 6. 84 (2H, d, J=8. 6 Hz), 
10 7.12 (2H, d, J=6.6Hz), 7.16-7.25 (4H, m)„ 

4 5 4-[(4-7$y7xz;w^ h^-yi^y-^yfuAym^^ji^ 

4-[(4--hD7x-;W^ h^r : y]^>^fy^unym.^)V (0.55 g, 1.67 
mmol), i&ffc £7.^7. (Ill) (0.79 g, 2.5 mmol) CD*:*/— ;V (30 mL) 

(0,51 g, 13 mmol) &JD;L, 2 B# 

'^?A^D7h^77^- (A^t>/Klf^5:l) THIMBU 
fc^tt (0.13 g, JR# 25S) S»*iLT#fc. 

'H NMR (CDClj) 52.59 (2H, t, J=8. 0 Hz), 2.89 (2H, t, J=8.0Hz), 3.66 
(5H, br s), 4.90 (2H, s), 6.69 (2H, d, J=8. 6 Hz), 6.89 (2H, d, J=8. 6 
Hz), 7.10 (2H, d, J=S.3Hz), 7.21 (2H, d, J=8.3Hz) 0 

#%094 6 i-(i"72u>-2-'()V* Y^)^y-\f.yyuj^ym^)V 

i tm&<D%&Z%^T, 4-t Yu^ : y^y^yy'unym^)Vt 

MA m-112 r (^x?;p— sh'v^dO/x-tV^&S&jI). 

! H NMR (CDC1 3 ) (5 2.60 (2H, t, J=7.4Hz), 2.90 (2H, t, J=7.4 Hz), 3.86 
(3H, s), 5.21 (2H, s), 6.94 (2H, d, J=8. 6 Hz) , 7.12 (2H, d, J=8.6Hz), 
7.47-7.55 (3H, m), 7.82-7.88 (4H, m) a 



WO 2004/041266 



173 



PCT/JP2003/014139 



###14 7 4-w-:7^i/>-2-f;M b^y)^y^yfuAym 
yy'uj-%ym^)Vi^^mm\t^%^%t^ W£ 96$. 

st& 173-174 r (Stifjh- e>-rv7°ah°Ji'X-x;^&^ B B B ) » 

5 'H NMR (CDCIj) <5 2.65 (2H, t, J=7.4Hz), 2.91 (2H, t, J=7.4Hz), 5.21 
(2H, s), 6.94 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.47-7.55 (3H, 
m), 7.82-7.88 (4H, m)„ 

###yi tmm<D^^m^x, 4-t Yu^y^y^y^unym^)Vt 
10 i-y^yy-i-^^y-n^^Mit^^tco mm 84* 0 ■ 

'H NMR (CDC1 3 ) 52.62 (2H, t, J=7.4Hz), 2.92 (2H, t, J=7.4Hz), 3. 68 
(3H, s), 5.47 (2H, s), 6. 98 (2H, d, J=8. 6 Hz), 6.99 (2H, d, J=8. 6 Hz), 
7.44-7.60 (4H, di), 7. 84-7. 91 . (2H, m), 8.03-8.06 (1H, m) 0 

15 w%M49 i-a-y^yy-\-^)v^h^y)^y^yy'^^yB. 
u& 105-106 v (SiifJK *m V7°Dfcf;i/x-x;^^s^s H 3 ) . 

•H NMR (CDCI3) a 2. 65 (2H, t, J=7.4Hz), 2.91 (2H, t, J=7.4Hz), 5.44 
20 (2H, s), 6.97 (2H, d, J=8. 6Hz), 7.13 (2H, d, J=8. 6 Hz), 7.42-7.58 (4H, 

m), 7.82-7. 90 (2H, m), 8.01-8.05 (1H, m) 0 

###! 5 0 1H-^ y $ J -)V 

■i y\*—)V-2-tl)\'i$>WL (2.0 g, 12 mmolK N.N-v^t^M^I/ATS F 

(10 iLh "rVytFuyyy (20mL) N-b ^U^-yz.\X<^ 5 K 

25 (1.5 g, 13 mmol) (DM^mz 1-Xf ;i/-3-(3-y^f;l/75 J 7°U 

^MSiYm&M. (2.9.g, 15 nimol) £Jn?L m^-^W^tc. 0.5 M 9 

£U mWLtZo ifllfh7kK077> (20 ml), fh7tFD(5^tt 
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HJ»7A (1.9 g, 50 mmol) **&TT;tin*.&&* gi&T 6 mmmWl-tco 
0.5 M ^X>I«^D^>. iil?.)H?iailfcE ««T^>-^ 

f>/»SlfM:l) T?**«U SHft;^Sr»fc. JR* 56%, 
5 ftj£ 73.5-74.4 r mWt^JV— 9 MV?U fcf^X— r^SHfirli). 
'H NMR (CDC1 3 ) 51.79 (1H, br s), 4.83 (2H, s), 6.41 (1H, s), 7.07- 
7.13 (1H, in), 7.16-7.21 (1H, m), 7.34 (1H, d, J=8.3Hz), 7.58 (1H, d, 
J=7.9 Hz), 8.33 (1H, br s). 

##f!l5 1 4-[(3-7'P ; £7ic-;0^ b^rv]A>if>yD/1>^^^;i' 
10 ##0>J 1 £mt*©>&fe*JBV>T, 4-h Ho^y^^^^a/^f^^i 

'H NMR (CDC 1 3 ) 52.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.00 (2H, s), 6.88 (2H, d, J=8. 6 Hz), 7.12 (2H, d, J=8.6Hz), 
7.21-7.27 (1H, m), 7.34 (1H, d, J=7.5Hz), 7.45 (1H, d, J=7. 8 Hz), 
15 7.59 (1H, s). 

97-98 "c (^yyntf;wx-x;i/— A^>^e.s^ B B B )c 

20 'H NMR (CDC1 3 ) 62.65 (2H, t, J=7.8Hz), 2.91 (2H, t, J=7.8Hz), 5.01 
(2H, s), 6.89 (2H, d, J=8. 5 Hz), 7.13 (2H, d, J=8.5Hz), 7.22-7.27 (1H, 
m), 7.34 (1H, d, J=7.6 Hz), 7.45 (1H, d, J=7.8Hz), 7.59 (1H, s). 
#%#|5 3 4-[(U-yk FD^^/77>3-f JI-) ^*>] A>if >^OA' 

25 W?7S> (0.50 g, 3.7 mmol) CDX^y-;!/ (20 mL) ^MfCxb^h 
KaR^ft^hl) £A (0.28 g> 7.5 mmol) §r|jQ^ % £flT? 1 P#Mffi#bfc. 

o.sasiaK (10 mL) ^tn^T^iai? 10 ftmmwLtzWi, 
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m^hyi^uyyy (10 mL). 4-t F D*^>f >^n;t>S^?JV 
(0.46 g^ 2.6 mmolK M)7x-;V*X7^> (0.98 g, 3. 8 iimol):fe£tf7 
»/5?*^#>K> ? x5 L ;i' (0.91 bL, 4.7 imol) SJQ*.* MWlX* 2 mfflWfeh 

=20:1) TttfiU 17*«' 
ilMK. • 

'HNMR (CDC 1 3 ) 62.61 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8. 0 Hz), 3.67 
(3H, s), 4.58-4.70 (2H, m), 5. 85-5.88 (lH,.ni), 6.85 (2H, d,. J=8.6Hz), 
10 6.91-6.96 (2H, m), 7.14 (2H, d, J=8. 6 Hz), 7.25-7.33 (1H, m), 7.38- 
7.40 (1H, m) 0 

###!|5 4 4-[(2,3-> ? fc: Hn^> , /77>-3-^ ;W^^]^>-tf>^0/t 
15 ^-^>']^>"t?>'^n/ , ?>tt^5 L ;W^5*llfl:*&«*#fc. ft* 60% o 

tt£ 106-107 p. ttxfjH V7°pt?;wx-x;v^^iss). 

'HNMR (CDC1 3 ) 62.67 (2H, t, J=8.0 Hz), 2.93 (2H, t, J=8. 0 Hz) , 4.59- 
4.71 (2H, m), 5.86-5.89 (1H, in), 6.85 (2H, d, J=8.6 Hz), 6.91-6.96 (2H, 
m), 7.15 (2H, d, J=8. 6 Hz), 7.26-7.33 (1H, m), 7.38-7.40 (1H, m). 

20 mm 5 5 4-CC3-(3-^Xx;|/) 7xX;W^ h^<>M>^^>m^ 
)V 

4-[(3-7*D^7xX;l/)^ h^]^>^>^U/^>m.^^)l (0,96 g, 2.8 
mmolK \iX(¥i-ny h)v^D> (0.77 g, 3.0 mraol), WBfc* U7A (0.81 
g, 8.3mmol) £ N, N-^pWM^ATS H (30 raL) K?gfl?U Tfr3>m 
25 mbfe^, l,l'-h^(y7x^7^^7^;)7iDt>y70D/^7^ 
A (ID (0.067 g, 0.083 mmoO^SO^fc. ^^^T^^^H^T 80 °CT 
— PjMftbfc. EfcifcSft^ S^t;3-7"otft7x> (0.43 g, 2.6 
mmolK 1,1' -V*&7x.=JV7*Z7<( S)7xU*>VZV°rt5V*k 
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(II) (0.067 g, 0.083 mmolK 2 fcjejftR^ b U (6.9 iL, 14 

imol) ZiUtt, R^^7;i/^>^ffl^T80 tt-Sttltf;, 

^';^7A^DTb^77^- (A^>/imx^;i/=15:l) THffilU 

(0.21 g, iR^ 22%) Zmfttot LTftfc. 
'H NMR (CDCI 3 ) <52.60 (2H, t, J=8.0Hz), 2.90 (2H, i, J=S.0Hz), 3.66 
(3H, s), 5.08 (2H, s), 6.89-6.94 (2H, 1), 7.10-7.14 (2H, m), 7.33-7.44 
(4fl, m), 7.47 (1H, t, J=2. 2 Hz), 7.55 (1H, dt, J=7. 5 Hz, 1.6 Hz), 7.66 
(1H, s) 0 

###15 6 4-[[3-(3-^x-;W7x-;W^h^^]^>ii>7 ,, DA>m 

###14 tmmvjj&zmuT. 4-cc3-(3-^x-;u)7x-;w^ h*~>:K 

St£ 153.0-153.5 X: irs-i V7°U\d)lJL-T)V— ^4^>fr £>Sigll), 
l fl NMR (CDC1 S ) <5 2. 65 (2H, t, J=8.0 Hz), 2.91 (2H, t, J=8.0Hz), 5.08 
(2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.14 (2H, d, J=8. 6 Hz), 7.33-7.47 (5H, 
m), 7.55 (1H, dt, J=7. 5 Hz, 1.5 Hz), 7.65 (1H, s) 0 
###l 5 7 4-[[3-[[5-(hU7MO^ ?M -2-fcf U i?~)l>] =A 7 x X 

3- [ [5- ( h U 7)V* □ * J-M -2- M U y-JW ~>] ^ >v ? ;V7;Un e> 
S^b^#I$#fe. JRJfS 89!So 

'H NMR (CDCI3) (5 2.60 (2H, t, J=8.0Hz), 2.89 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.07 (2H, s), 6.89 (2H, d, J=8.6Hz), 7.01 (1H, d, J=8.7Hz), 
7.09-7.13 (3H, m), 7.23 (1H, br s), 7.31 (1H, d, J=7. 6 Hz), 7.44 (1H, 
t, J=7.9 Hz), 7.90 (1H, dd, J=S.7 Hz, 2.4 Hz), 8.44 (1H, br s). 
###15 S 4-[[3-[[5-(b'J7;^D^^W-2-tfU^x;W^v]7x- 
)V\* h + v]^>if>7°P^>^ 
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4 1 mm<Dj?&zm v>t, a- i [3- [ [5- ( h u y )V* n * -i- tf u 
gfe£ 112-113 x: {-Mvy°m)VJL-v-)V—^^y^(bW^) 0 

5 'H NMR (CDC1 3 ) (5 2.60 (2H, t, J=S.OHz), 2.90 (2H, t, J=S.OHz), 5.07 
• (2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.01 (1H, d, J=8.7Hz), 7.09-7.17 (3H, 
m), 7.24 (1H, br s), 7.31 (1H, d, J=9. 2 Hz), 7.44 (1H, t, J=7. 9 Hz), 
7.90 (1H, dd, J=8.7Hz, 2.5 Hz), 8.44-8.45 (1H, m) 0 
###15 9 4-[[3-(2-^x-;W7x-;v]* b^>']^>if>7DA°>m^^ 
10 A> 

'H NMR (CDClg) 6 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
. (3H, s), 5.06 (2H, s), 6.92 (2H, d, 1=8.6 Hz), 7.06-7.14 (3H, ni), 7.28 
15 (1H, dd, J=5.1 Hz, 1.1 Hz), 7.30-7.41 (3H, m), 7.56 (1H, dt, J=7.4 Hz, 
1.6 Hz), 7.66 (1H, s) 0 

###16 0 4-[[3-(2-fI-;W7xZJH^ h4^3^>-tf>7°OA°>^ 

^■m4tmM<Djjfe%m*T, 4-[[3-(2-^x-;W7x-;i/]^ h^->]^ 

20 it* 127-128 X: (SllfJHA^tf>^^ll). 

'H NMR (CDC1 3 ) 6 2.65 (2H, t,.' 1-8.0 Hz), 2.91 (2H, t, J=8.0Hz), 5.07 
(2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.08 (1H, dd, J=4. 5 Hz, 3.5 Hz), 
7.14 (2H, d, J=8. 6 Hz), 7.27-7.41 (4H, m), 7.57 (1H, dt, J=7. 4Hz, 1.6 
Hz), 7.66 (1H, s). 

25 #%#!6 1 4-[[3-(2-tfU5vx;i,)7xn;W^h^>/]^>i:>7 , 'n/\ 0 >^ 



4-[(3-7Dt7x^l^h+v']<>t'>7 , OA t >i^ (0.70 g, 2.0 
ramol), \£X(¥i-37 h)z?tfu> (0.56 g, 2.2mmol), BMtlVuA (0.59 
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g> 6.0 mmol) £ N, N-i?* 7 5 H (20 mL) £*§j9?U T;io*>« 

mbtz'&, 1,1' -tfX(^7 x~;i/7 # X7 -T /)7xD-fe>>^ai=iA5>^ 
A (II) (0.049 g, 0. 060 imoD&ljnAfCo S^^T^d'^H^T 80 °C1? 

5 ttffi^^TK^ ^^Mbfco m-rnhfrx-y—** S-)\r-* (5:1:1, 
35 mL) £i§fl?U J5^:M- U 7A (0. 64 g> 6.0 mmol) Ztin?L, 7;i-rf>« 
glt-fc&, xh^7sHJ7x-;i/*7N7^ >/t7^A (0.12 g, 0.10 
mmol) Ztiutto &}&m%T)lzi>nmn<Tr--muf$Mffilst£o KfoWLZlfc 

=5:1) TrfSigl/, mm<t&%) (0.13 g, i« 16%) **l6«|!R«^UT#fc. 
l H NMR (CDC1 3 ) 52.59 (2H, t. J=8. 1 Hz), 2.89 (2H. t, J=8. 1 Hz), 3.66 
(3H, s), 5.13 (2H, s), 6. 92-6.94 (2H, m), 7.09-7.13 (2H, m), 7.17-7.20 
(1H, m), 7.41-7.86 (2H, m), 8.41 (1H, dt, 1=7. 6 Hz, 1.6 Hz), 8.42-8.52 
15 (1H, m), 8.80 (2H, d, 4.8 Hz). 

##08 6 2 4- [ [3- (2- tfLU =J~)V) 7xXJV]^h^^]^ >if > 7° P /\° >M 

##?y 4 1 mmvjj & *^ v>t, 4- c cs- (2- 1: y 5 &=jv) 7 xx;w * h * 

~>]^>ii>7 ,, P/t>-^^^^e>«S-ft:^#J^#feo 26% 0 

HfcA 152-153 *c ffi®i?;ir-A+t>*&siS). 

20 'H NMR (CDClj) 62.65 (2H, t, J=7.9 Hz), 2.91 (2H, t! J=7.9Hz), 5.14 
(2H, s), 6.94 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.22 (1H, t, 
J=4.9Hz), 7.49-7.60 (2H, m), 8.40 (1H, d, J=7.6Hz), 8.50 (1H, s), 
8.83 (2H, d, J=4.8 Hz) e 

###16 3 4-[[3-(2-k 6 'J »)7x'JH^ h^i/]^>if>7°P/\°>^^ 

25 

4-[(3-7'P ; E7x-;W^ Y^ s A^>^>"fun>WL^)V (0.70 g, 2.0 
mmol), l-\*\) s J)VYV*¥)V7>X (0.60 g, 2.4 mmol) £ N.N-^/fJW 
(15 mL) C»#U 7;P=f>«ftLfcft, P P tfT. h U 7 x~ 
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)Vt^y^ynyV^h{\\) (0.10 0.070 mmol) •frmxtc. Bti6tift:7)V 

juTttajbfc. affltt**«c, fi*ftiibfc. i^^u*^W7A^n 

■7h7^7-f- ('\*U->/»Blx5 L ;P=5:l) TffcHMU *jBft^ (0.24 g, 

5 g# 35%) Sfcfiifttttt£UT#fc. 

'H MR (CDClj) 52.60 (2H, t, J-8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.13 (2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.12 (2H, d, J=8. 6 Hz), 
7.22-7.27 (1H, m), 7.46-7.51 (2H, n), 7.73-7.79 (2H, m), 7.93 (1H, dt, 
J=l.SHz, 5.0 Hz), 8.07 OH, s), 8.70 (1H, dt, J=4.7Hz, 1.4 Hz). 

10 ##09 6 4 4-[[3-(2-kfU> ? -^)7x-;H^ h^^]^>'if>7'PA°>m 

^>f>7'D^>i^»&HM§#fc t JR# 57*. 

ma 160-161 -c (stxfjKA^>^ssir B )o 

l H NMR (CDC1 3 ) 62.63 (2H, t, J=S.0Hz), 2.90 (2H, t, J=8.0 Hz), 5.12 
15 (2H..S). 6.93 (2H, d,J=8.6Hz), 7.12 (2H, d, J=8.6Hz), 7.24-7.29 (1H, 
m), 7. 46-7.52 (2H, m), 7.71-7.81 (2H, m), 7.87-7.91 (1H, m), 8.05 (1H, 
s), 8.72-8.75 OH, m). 

##0116 5 4-[[3-(2-t7fJW7x-;H^ h^l^>^>^0/^>Wt^ 
)V 

JR* 93%. 

'H NMR (CDClj) 52.60 (2H, t, J=S.0Hz), 2. 90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.13 (2H, s), 6.94 (2H, d, J=8. 6 Hz), 7.13 (2H, d, J-8. 6 Hz), 
7.42-7.53 (4H, m), 7.68 (1H, dt, J=7.4 Hz, 1.5 Hz), 7.73-7.80 (2H, m), 
25 7.85-7.93 (3H, in), 8.05 (1H, br s). 

##0116 6 l-{lZ-(l-jr7?-M7x.-M*Y*i/^>V>7un>n 

##00 4 1 mmo^m v>t> 4- 1 [3- (2-i- 7 3=-;w 7 x -jh ^ h * ->] ^ 

>-e>7 , b/t>s^^;i/3^5«Hft:^«*#fc. W 52%. 
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st£ 134-135 x: (bsi^k ^*v>fr£>m&ik)o 

'HNMR (CDC1,) (5 2.65 (2H, t, J=7. 9 Hz), 2.91 (2H, t, J=7. 9 Hz), 5.13 
(2H, s), 6.95 (2H, d, J=8.6Hz), 7.14 (2H, d, J=8. 6 Hz), 7.43-7.53 (4H, 
m), 7.68 OH, dt, J=7.5Hz, 1.5 Hz), 7.75 (1H, dd, J=8.6Hz, 1.8 Hz), 
5 7.78 (1H, s), 7.85-7.93 (3H, m), 8.05 (1H, br s)« 

0mm 6 7 4-CC3- (5-tf us v-;k)7x-;i/U h*^]^>if>^n/t>» 

4-[(3-7 , D^E7x-;i/)^ h*F>-]s<>l£>7uA>m*?)l> (0.70 g, 2.0 
■moD, V)>i£u> (0.56 g, 2.2mmol)> ftK^U^A (0.59 

g, 6.0 mmol) ft N.N-^fMMT^H (20 mL) KjftfcU 7;io*>ffi 
10 U'-k*X(y7i^7tX7^)7xDt>y^DDA'7i;H 7 
A (I I) (0.049 g, 0.060 mmol) SflflAfc. EJ&ftST^^HSCT 80 13 

ttffitt&TKJfe, ^ItliUc. S*£h;Px>— J**/-;*—* (5:l:K 
. 35 mL) fcjg#U &gJH-hU£A (0. 64 g, 6.0 mmol) ftfln*., T)Vdl>W. 
15 ftbfcft, fh7+XhU7xr;|/*77>{>/^-77A (0.12 g, 0.10 
mmol) %MZ-fto S«ft*T;P=f>»HftTT-ftjD«aiijtl/fe. 

fh7kHD77>-A^>d^IiiU (0.94 g, to 

20 14*) £#fc„ 

Bfcjft 166-167 t:. 

'HNMR (CDCl 3 +DMS0-d 6 ) 5 2.60 (2H, t, J=8. 1 Hz), 2.91 (2H, t, J=8. 1 
Hz), 5.13 (2H, s), 6.92 (2H, d, J=8.6Hz), 7.16 (2H, d, J=8.6Hz), 
7.54 (3H, s), 7.65 (1H, s), 8.96 (2H, s), 9.21 (1H, s). 
25 ###|6S 5,6-yth'D-4H-y7P^>^[b]5 : I>-4-t> 

N.N-i^T^l/T^U^J^ H (6.6 g, 71 mmol) 0^nni^> (400 

mi) ®mz*i%T, hU7;w*o^^>x;p*>«jis*« (20 g , 71 uo d 

CO>^DPX^> (50 mL) 8tt£l*>o<DfcjrFUfc. g^JJjfc^-:7x> 
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(6.0 g, 71 mmol) (D>>7 UUJL? > (50 mL) i§^*inA, 15 mfMuBWlftl 
DYh^77^- (A.^-tJ->/^x^;i/=9:l fr£ 4:1) T*f®{U SBft 

5 ^-ti (3.8 g, &m %&&B*ti/Tnrco 

'H NMR (CDC1 3 ) 53.00 (2H, t, J=4.7Hz), 3.19 (2H, t, J=4.7Hz), 7.15 
(1H, d, J=5.1 Hz), 7.31 OH, d, J=5. 1 Hz) 0 
##i6 9 4-bFP+->^>ii>7°P/N°>7S F 

4- t HD^~>^>if>7°n;t>^^^ (1.5 g^ 8.3 mmol) \Z 25K 7>^E 
10 -77K (30 mL) £2)Q;L SIS"? 15 BtKJS^Ufeo K^^^^J0^-> 

•tf->#SISI£BU mmitGQs (0.43 g, 31» 
'H NMR (CDClj) 6 2.49 (2H, t, J=7.9Hz), 2.90 (2H, t, J=7.9Hz), 4.65 
(1H, s), 5.25 (2H. br s), 6.76 (2H, d, J=8. 5 Hz), 7.08 (2H, d, J=8. 5 
15 Hz). 

###07 0 4-[(5-^PO-2,3-vk FD-lH--T>x>-l-^;l/)^>']^>if 
>7°OA°>75F 

5-i;Dn-K>^;»5^©iR$ 21*. 
M£ 158-159 r (||Xf^W>^^ISI). 
'H NMR (CDClj) 62.21 (1H, m), 2.49-2.61 (3H, m), 2.83-2.96 (3H, m), 
3.11 (1H, m), 5.36 (2H, br s), 5.67 (1H, dd, J=4.3 Hz, 6.6 Hz), 6.91 
25 (2H, d, J=8.6Hz), 7.14-7.33 (5H, m). 

#%{*J7 1 5-[[4-([l ) r-tf7x^]-3-<JWh*^)7x-;H^5 1 ;V]- 

2,4-^T7U v>v^> 

5- [(4-tFa^^7x^l/)^fJH-2 l 4-f7y , J^>^> (0-30 g> 1.3 
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mmol) WWV*)),***/)? (20 mL) ®mz 3-G7 □ u*^)V) tf7 X "Jl/ 
(0.26 * 1.3 mmol) 60S h U OA (0.11 g, 2.6 mmol) £jjn 

m^m*m.-z i *n, so t t^c 1 i*H*j*Lfc. s^jctk^ 

gmik^yn (1.3 g, iR* 962) 

MA 109-111 <c (v?x^x-x;u— 

'HNMR (CDC 1 3 ) (53.11 (1H, dd, J=9.4Hz, 14.1 Hz), 3.46 (1H, dd. J=3. 9 
Hz, 14.1 Hz), 4.80 (1H, dd, J=3. 9 Hz, 9.4 Hz), 5.11 (2H, s), 6.95 (2H, 
d, J=8.7 Hz), 7.16 (2H, d, J=8.7 Hz), J. 30-7. 65 (9H, m), 7.99 (1H, s). 

mM7 2 5-[[4-[(3-7x/+y7x-;W^+y]7x-;W^M- 
2, 4-^7 VU 

15 £ e JR^S 23« 0 

It£ 101-102 TC (yIfjH-TJHA^f>^ ^Sgi) , 
'HNMR (CDC1 3 ) 63.10 (1H, dd, J=9. 5 Hz, 14.2 Hz), 3.45 (1H, dd, J=3.8 
Hz, 14.2 Hz), 4.50 (1H, dd, J=3. 8 Hz, 9.5 Hz), 5.01 (2H, s), 6.89-7.19 
(10H, m), 7.31-7.36 (3H, 1), 8.25 (1H, s). 

mM7 3 4-[(5-^DP-2,3-^h KD-lH-f >x>-W;W^->]^>^ 

###13 2£RJ«0#g£JBViT, 5-^Do-l-0^/>^e, 5-^np- 
2,3-^b Ho-lH-f >zr>-\-*-)V?tmz. 21*1* 1 

25 fc. 5-£ DD-i-o^y >jo>£>©i« 59*. 

MA 97-98 t (^X^x-^-rt— A k *-9->^6W**). 

'HNMR (CDCl,) <5 2.24 (1H, m), 2. 49-2.63 (3H, m), 2. 85-2.95 (3H, m), 

3-12 (1H, m), 5.69 (1H, dd, J=4. 3 Hz, 6.6 Hz), 6.95 (2H, d, J=8.6Hz), 



20 



WO 2004/041266 



183 



PCT/JP2003/014139 



7.18 (2H,.d, J=8.6Hz), 7.22-7.34 (3H, m). 

##47i|7 4 4-[(5-^7DP-2,3-vh h* D-1H--T >^>-l~f ;W 

4-[(5-7 □ p-2, 3-vb H o-lH-f y=fy-\-^)V) "*>-£>7*D A°> 

5 k" (0.3 g, 0.95 mmol) ©"^DD^> (10 mL) ^(C, ^^>^;^> 
75 F (90 mg, 0.95 mmol), N,N-^?;i'75;t!'Jy> (0.12 g, 0.95 
mmol) fcck'tf l-X?JH-(3-5?^ WS^^D 5 Kfifii ■ 

(0.17 mL, 0.95 mmol) «0* v -16 «HW«»bfc- fi**fc 

10 ^ (0. 10 g, W 30%) Sftfc. 

KjA 140-141 TC (Sixf;H '\*tf>;flvS38*). 

'HNMR (CDC1 3 ) 52.22 (1H, m),.2.54 (1H, m), 2,62 (2H, d, J=7.4 Hz), 

2. 85-2.98 (3H, n), 3.10 (1H, m), 3.25 (3H, s), 5.68 (1H, dd, .1=4. 3 Hz, 

6.6 Hz), 6.93 (2H, d, J=8. 6 Hz), 7. 13 (2H, d, J=8.6Hz), 7.19-7.34 (3H, 

15 m), 7.67 (1H, br s). 

##fl]7 5 N-[3-[4-[(5-^Dn-2,3-^tFD-lH-^>7 i >-l-^^)^v] 

4-[(5-^DO-2,3-vh:Ko-lH-r >f>-l-4)V)**$'l'<>'V>'7urt> 
-h»j;i/ (0.50 g, 1.7 mmol) CDf h7tFo77> (25 mL) 
20 T, 7K*fcU^>A7;kSX£A (77 mg, 2.0 mmol) fcjn*. v 3 B# 

*B£»aufc. #^nfc«i««*tru^> (20 mu ciii-fct, ft*n& 

(0.18 mL, 0.95 mmol) £JJP;1> 3 PfrMJttfbfc. Kfcttfc* 

25 y'J^>*7A^D?h^7^ (i»Xf;W Tilt, *Bfc*tt 
(0.11 g, JR^ -IS*) £t#fco 
®t& 111-112 *C (^X^^X-t-^'&S*!*). 

'HNMR (CDC1 3 ) 61.85 (2H, m), 1.95 (3H, s), 2.24 (1H, m), 2.50-2.64 
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(3H, m), 2.90 (1H, in), 3.12 (1H, m), 3.28 (2H, dt, J=6. 6 Hz, 6.7 Hz), 

5.40 (1H, br s), 5.68 (1H, t, 1=4.6 Hz), 6.90 (2H, d, J=8,4 Hz), 7.11 
(2H, d, J=8.4 Hz), 7. 19-7.34 (3H, m) 0 

5 7 x - )V\ ? p M)V\ * 9 >7>)l-fc> T 5 K 

4-[(5-^OD-2, 3-^k HD-lH-f >x>-W;»:t*S/]^>1f>7n/1> 
xHJ.U- (1.0 g, 3.4 mmol) CDxh^kKD? y> (50 mL) m&\Z, tR&T> 
7K*^U^7A7;i^-7A (0.16 g, 4.1 mntol) ^tJOTL. ffl^*S3jc?S'l'*C l 

iffiilfco HSnfctftJRifeS^PD^l/A (20 mL) fc»A?Lfcfk 
dtl{ChUx5 1 ;>7^> (0.47 mL, 3.4 mmol) *J:tf**>;uP 
^~;^DU H (0.36 mU 3.4 mmol) £#H;i, S^»S*»TT 3 B#|SIJfc# 

15 ;P=7:3) T?»«U 3S8ft^«l (0.15 g, JR^S llX) 

K£ 89-90 r (yx?;n-Tj^esiS), 

'HNMR (CDC1,) 5 1.89 (2H, m), 2.24 (1H, m), 2.55 (1H, m), 2.66 (2H, t, 
/ J=7.4 Hz), 2.90 (1H, m), 2.94 (3H, s), 3.07-3.19 (3H, m), 4.29 (1H, 
br), 5.67 (1H, dd, J=4. 4 Hz, 6.5 Hz), 6.90 (2H, d, J=8. 6 Hz), 7.11 (2H, 
20 d, J=8.6 Hz), 7.19-7.34 (3H, m). 

60S Tk^fcj-hVVA (2.7 g, 68 mmol) <D 1, l-V* h*vX^ > (30 
mL) mmz l-f>^/> (3.0 g, 23 mmol) £W>o< D ttofLfc, 
MT 10 i^WUci, 3^/^ (5.7 mK 91 mmol) Jp* % 

(M^» T*»«U «Hfc£4& (4.0 g, JR^ 99%) fcfrfc. 
'HNMR (CDC 1 3 ) 51.24 (6H, s), 3.01 (2H, s), 7.35-7.44 (2H, m), 7.59 
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(1H, dt, 1=1.2 Hz, 7.6 Hz), 7.76 (1H, d, J=7. 8 Hz). 

##f!l7 8 [4-([l,l'-t'7x-)H-3-^;M h^y)7x;^->]S^?Jl/ 

5 m. 

'H NMR (CDClj) 5 3.80 (3H, s), 4.59 (2H, s), 5.08 (2H, s), 6.86 (2H, d, 

J=9.2 Hz), 6.94 (2H, d, J=9. 2 Hz), 7.33-7.64 (9H, a). 

#%#J7 9 [4-([l,l'-t*7i^]-HWF^y)7i/^>]^ 

10 7x;*->]|«/W6«Ift^«*#&. 'K* 88X. 

Kjft 132-133 *C {zyJiJ-)VX.-5-)V— s\tt>frP>WM). 

!H NMR (CDC 1 3 ) 5 4.63 (2H, s), 5.08 (2H, s), 6.88 (2H, d, J=9. 3 Hz), 

6.95 (2H, d, J=9.3Hz), 7.31-7.64 (9H, m). 

###18 0 2- [(-([1,1' - t'7x - ,)l/]-3-f h+ y) 7 1 ; ^ 
15 )V?UK>&X.?-)V 

###11 2:IPI*©;&85£JHV>T, 2-(4-b Hn^^x/^y)^^ 

D/tyix^JVi [i,r-t*7x-;i/]-3-^^/-;i/^e»S^b^ti^#fc. 

iK^ 655S. 

20 'H NMR (CDClj) 5 1.27 (3H, t, J=7. 1 Hz), 1.54 (6H, s), 4.24 (2H, q, 
J=7. 1 Hz), 5.06 (2H, s), 6. S6 (4H, m), 7.30-7.47 (5H, m), 7.53-7.64 
(4H, m) „ 

8 1 2- [4- ([1 , 1 ' - M 7 x-;i/] -3-< JMh^»7x;^>] -2-* 5P 

25 ^«4iRltt©*Ss*^^T, 2-[4-([i,r-h*7x-;W-3--r;p*h* 

"»7 x 7 *S/|-2-*^ ^7"D/t>ixW^SI^^#fe. JR* 93%. 

Sfc,6 114-115 *C (^x^Ux-xJl— ^U^SIffcrfi). 

'H NMR (CDClj) 51.55 (6H, s), 5.08 (2H, s), 6.92 (4H, m), 7.31-7.45 
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(5H, m), 7.54-7.64 (4H, m) 0 

#%#I8 2 [4-[(3-7xy^v7x~Jl/)^ h*v] 7x7 

tmm<Djj&%m*T, (4-t KD + :/7x/^>)@^y^;i,£ 

(3-7xy^v7x-;W^^y-;^e > M{b^^a-&^<htT#fe„ jr 

5 ^ 47% 0 

'HNMR (CDC1 3 ) 53.80 (3H, s), 4.58 (2H, s), 4.98 (2H, s), 6.86 (4H, 
m), 6.90-7.18 (6H, m), 7. 30-7.36 (3H, m). 

P%M 8 3 [4-[(3-7x7 + y7x-)W^ h + y]7x^>'] P®? 
##M4<h^CD7j^^^T, [4-[(3-7x7^>-7x-;i/)^ h*v0 7 
10 x;^y]Sl^^W^«^^ifc 0 i« 86%. 

m& 115-116 1: (mm^j\r-^*v>frfi>nM£k)o 

'HNMR (CDClj) 64.63 (2H, s), 4.98 (2H, s), 6.81-7.16 (10H, m), 7.31- 
7.36 (3H, m)o 

##$18 4 2-[4-[(2,3-> ? t FP-lH-^>x>-W;P)**~>]7x/*:y]- 
15 2-^^;i'7°OA'>^X^;L' 

□A>^x^;vi 2,3-~7t HD-iH-^>f>-i-t- m^mm^m^ntco 

63X 0 

20 'H NMR- (CDCI3) 51.29 (3H, t, J=7. 1 Hz), 1.56 (6H, s), 2.20 (1H, m), 
2.51 (1H, m), 2.91 (1H, id), 3.13 (1H, m), 4.25 (2H, q, J=7. 1 Hz), 
5.67 (1H, dd, J=4.3Hz, 6.6 Hz), 6.88 (4H, s), 7.20-7.31 (3H, m), 7.40 
OH, d, J=7.2 Hz) 0 

mmSS 2-[4-[(2,3-^t KP-lH-<>^>-I-r;l,)^^]7x7^>']- 
25 2-^^7DA>^ 

##f!l4i^©77^^ViT, 2- [4- [(2, 3-7 1 H P-1H-- f >ir >-l~< 
iWt^y]7x^y]-2-/fjl'7"DA>|i^^l|t;^^ff :t ifc 
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UA 107-108 °c (>=x^;wx-x;i/— ^*>^5»tSft). 

'H NMR (CDC1,) 61.56 (6H, s), 2.22 (1H, m), 2.53 (1H, m), 2.92 (1H, 
i), 3.14 (1H, id), 5.70 (1H, dd, J=4.3Hz, 6.6 Hz), 6.94 (4H, s), 7.21- 
7.32 (3H, i), 7.41 (1H, d, J=7. 3 Hz). 
5 ##M8 6 2-/f;H-[4-[(3-7i; + '>7x-JW^ h + ->]7i/**>] 

##081 tmmolJ^m^X, 2-(4-k Kn^v7x7^rv')-2-^^;i/7 s 

o/i >mx5 1 ;v- £ (3-7 x y +->7 

JR$ 78X. 
10 ?i^ 0 

'H NMR (CDCI,) 61.27 (3H, t, J=7. 1 Hz), 1.54 (6H, s), 4.23, (2H, q, 
J=7.1 Hz), 4.97 (2H, s), 6.82 (4H, s), 6.89-7.14 (6H, in), 7.30-7.36 
(3H, n). 

##08 S 7 2-;* 5 L ;W2- [4- [ (3-7 x J * -> 7 x X J0 * h ^ >-] 7 x 7 * v'] 

is 7°un>m 

^mAtnmo^m^m^x, 2-;>wi/-2-[4-[(3-7x/**>7xxjk> 

* h^i/]7x7=^->]7°0/1>^X5 1 ;^?)^M'ft:^tl^#7c 9 W 99« 0 

'H NMR (CDCI,) 61.54 (6H, s), 4.99 (2H, s), 6.85-7.15 (10H, m), 7.31- 
20 7. 36 (3H, m). 

##08 8 8 [4-[(2,3-^kh*0-lH--1'>^>-l--r;P)^v']7x7^>]^ 

tm&Wfife&mKt. 2-(4-h HD^->7x7^v-)-2-y.^7° 
un>mJ-f-)Vt 2,3-^k FD-lH-i'>x>-l-^-^ i &^'fb'&#jS: : f#7c. 
25 JR^ 52V 

•H NMR (CDCI s ) 6 2.22 (1H. m), 2.51 (1H, m), 2.90 (1H, m), 3.14 (1H, 
m), 3.82 (3H, s), 4.61 (2H, s), 5.67 (1H, .dd, J=4.4Hz, 6.6 Hz), 6.86- 
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6.96 (4H, n), 7.21-7.30 (3H, m), 7. 40 (1H, d, J=7. 3 Hz) c 

##«8 9 [4-[(2,3-^t Kn-1H— T >t>K^)^5/]7i/*<>]B 
ft 

*N*m£Hfi|©2rafc&JflV>T, [4-[(2.3-5>fc H D-lH-1' >j>-l-< ;w 
K£ 99-100 r (^X^x-^i^^** 

'HNMR (CDC1,) 5 2.22 (1H, a). 2.50 (1H, m), 2.94 (1H, m), 3.12 (1H, 
m), 4.66 (2H, s), 5.68 (1H, dd, J=4. 3 Hz, 6.6 Hz), 6.90 (2H, d, J=9. 3 
Hz), 6.95 (2H, d, J=7.2Hz), 7.20-7.30 (3H, m), 7.40 (1H, d, J=7. 3 Hz) 0 
10 ##^J9 0 3-[(2,3-vt FD-lH-r>x>-l-^;P)^v]^>if>^ 
(2, 3->*b KD-1H-^ >^>-i-<;p) XX ^ 

mmmi o stmmo^^m^x. (3-kHa^^7xzji^ti 2,3- 

vhHD-lH-r>^>-l-^--;^^^Wk;^t/^#^o ft* Sift. 

15 'HNMR (CDCI3) 5 2.03-2.24 (2H, m), 2.44-2.59 (2H, m), 2. 83-2. 96 (2H, 
m), 3.05-3.18 (2H, m), 3.61 (2H, s), 5.71-5.75 (1H, m), 6.21-6.24 (1H, 
i), 6.88-6. 94 (3H, m), 7.18-7.31 (7H, m), 7.36-7.43 (2H, m). 
#%f!l9 1 3-[(2,3-^t KP-1H-- T >x>-l— f )V) **~>]s<>1z>Mm 

mmm 1 o 6 tmmo^^m^x, z-m, 3-^t f □-ih-y >^>-w 
20 jw*-*^ (2,3-vfcHD-iH-<>T ? >-w;p)x^x;^e,« 

'HNMR (CDC 1 3 ) (5 2. 14-2.25 (lH, m), 2.49-2.61 (1H, m), 2.85-2.95 (lH, 
m), 3.08-3.18 (lH, m), 3.62 (2H, s), 5.73-5.77 (lH, m), 6.87-6.94 (3H, 
25 m), 7.20-7.30 (4H, n), 7. 41 (1H, d, J=7.3Hz), 9.65 (1H, br s) 0 
###19 2 U-yk KD-l^S-a-h^iy + ^-lH-O^ 
^»<J1 0 5 tmmO^^m^X. 3-3-h*7x;-Jl/t 2,3-^hKn- 

iH-r>x>-i-^--;^^^M{t;-&fe^#fe. ft*?* 37X„ 
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l H NMR (CDC1 3 ) 6 2.18-2.23 (1H, m), 2.52-2.57 (1H, m), 2.93-2.98 (1H, 
m), 3.10-3.14 (1H, m). 5.71-5.75 (1H, m), 6.97-7.02 (2H S m), 7.22-7.32 
(4H, m), 7.37-7.40 (2H, i). 
5 ###19 3 3-(2,3->'t: ^□-lH-<>x>-l-f^^'»^>-fe < >^>^ 

2,3-vk Fd-1-(3-3 - F7x7^y)-lH-< >r> (1.5 g, 4.5 mmol)> 
7h7hFD77> (8 mL), 0.5 M JUfe 4-lh^«>-4-t*y^»r 
h 7 fc F D 7 ? >igi£ (13 mL, 6.5 mol) ^cktf&tttfT. (h U 7i-W7 
10 7 4 »rt?>'7& (28 mg> 0.04 mmol) 60 *C t 1 P*|flM*#L 

"TEiRLfc. M^m.»'> , JA'^7A^D7h^77^- (a 
^rlJ->/i»X^-5:l) TSISU 3Egfc£ft (0.70 g> JR2$ 48X) 

15 'H NMR (CDClj) 6 1. 28 (3H, t, J=7. 1 Hz), 1.94-2.04 (2H, m) , 2. 18-2. 36 
(3H, m), 2.53-2.67 (3H, m), 2.87-2.97 (1H, m), 3.09-3.19 (1H, m), 4.12 
(2H, d, 1=7.1 Hz), 5. 74-5.78 (1H, m) ,. 6. 79-6. 87 (2H, m), 7.21-7.30 (5H, 
a), 7.43 (1H, d, J=7.2 Hz). 

##08 9 4 3-(2,3-> ? t: Hn-1H--T >x>'-l-^^^'>)^>^>^>^ 
20 H»J 10 6 £H»<&£&£/fjV^ 3-(2,3-xt FD-lH--f >x>-M;P 

'H NMR (CDClj) 6 1.93 (2H, m), 2.16-2.27 (1H, m), 2.39 (2H, t, J=7. 5 
Hz), 2. 57-2.62 (1H, m), 2.67 (2H, t, J=7.5Hz), 2. 87-2. 97 (1H, m), 
25 3.10-3. 20 (1H, a), 5.74-5.73 (1H, m), 6. 79-6.88 (3H, id), 7.21-7.31 (4H, 
m), 7.43 (1H, d, J=7.2 Hz), 9.76 (1H, br s). 
###19 5 4-[(4-^no-2-h'J7;^P^^-5-^y Ux;iO ;* b*>\K 
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4-^7 o d-2- h u 7;M-n*3MW5-*y y >^^y-;i/^e>Mfk;^ 
M& 111-112 1: (»Kx5 t ;p~^y7'Dtrjpx-5 t ^&i9*s*). 

5 'HNMR (CDCi 3 ) 6 2.61 (2H, t, J=7. 5 Hz), 2.91 (2H, t, J=7. 5 Hz), 3. 67 
(3H, s), 5.30 (2H, s), 6.95 (2H, d, J=8.6Hz), 7.14 (2H, d, J=8.6Hz), 
7.84 (1H, s), 7.93-7.97 (1H, m), 8.26 (1H, d, J=8. 7 Hz), 8.35 (1H, s). 
#%#I9 6 4-(2-hU7)lotD^5^-4-7PD4V U>-5~-f;i/;< h=^>'M 

10 MffiMl 0 6tmUO^m-Cs 4-[(4-7nn-2-hU7)l/^-D^5 1 ^-5-^r7 
Ux;p)^ h4v']^>if>7'D/l>^^5 1 ;^6>Mfb^^#fe. 90%. 
m& 175-176 t: (»f;i-AW>^ss8i) 0 

'HNMR (DMS0-d t ) 6 2.47 (2H, t, J=7.5 Hz), 2.76 (2H, t, J=7.5Hz), 
5.33 (2H, s), 6. 96-7. 02 (2H, m), 7.15-7.17 (2H, m), 7.42 (1H, s), 7.93 
(1H, d, J=8.7Hz), 8.07-8.13 (1H, m), 8.29 (1H, s), 12.08 (1H, br s). 
#%0iJ9 7 4-[2-(l-±7^1/X;Wxh^rv-]^>if>yp/1>^^^;p 

mmmi o stmmo^m^m^x, 4-tHP^>-^>if>7°DA>m^^ 

112-114 «c (gfKx^;k- ^y^DWPx-f;h- 'Mrl?- 

H) o 

'HNMR (CDC 1 3 ) 6 2. 58 (2H, t, J=7. 5 Hz), 2.88 (2H, t, 7=7. 5 Hz), 3.57 
(2H, t, J=7.4Hz), 3.66 (3H, s), 4.28 (2H, t, J=7.4 Hz), 6.82 (2H, t, 
J=8. 6 Hz), 7.09 (2H, d, J=8. 6 Hz), 7.42-7.56 (4H, m), 7.75-7.78 (1H, 
m), 7.86-7.89 (1H, i), 8.10-8.11 (1H, m). 

9. 8 4- [2- b^riy]^yif>y°nA>m 

IL& m-112 1: (ffllx^K v<V7"Phf;ix-x;i^e.^ a H H ) 8 



WO 2004/041266 



191 



PCT/JP2003/014139 



l H NMR (CDC 1 3 ) 6 2.64 (2H, t, J=7. 5 Hz), 2.89 (2H, t, J=7. 5 Hz), 3.57 
(2H, t, J=7.4 Hz), 4.28 (2H, t,' J=7.4Hz), 6.83 (2H, t, J=8.6Hz), 
7.10 (2H, d, J=8.6Hz), 7.42-7.55 (4H, m), 7.73-7.78 (1H, m), 7.86- 
7.89 (1H, m), 8.10-8.11 (1H, m), 9.85 (1H, br s) 0 
5 ##0!!9 9 4-k KD*~>-3-3- K^>-tf ^D/OKjWP* «fctf 4-t F 

4-th*P+^>i:>7°DA°>^^^;K3.0 g, 17 mmol) <J) 28% 

(10 mL) ^tK^TFU 3?m (4.7 g, 18 mmol), BOittsWI* 
(4.6 28 mmol) (10 mL) ©^^^MTbfc. RJ^m^^ 1.5 

^*v>/mmx^)v=5:\ ommm^ 4-t fd^>-3, 5-^3- n^>if 

>7°DA 0 >-m^^;V (3.0 g, JR^ 59%) £#fc„ 

15 64-66^ (i^x^;w-5^x— x;^^n^^)o 

'H NMR (CDCI3) 6 2.57 (2H, t, 1=7. 5 Hz), 2. 81 (2H, t, J=7.5Hz), 3.68 
(3H. s), 5.63 (1H, s),, 7. 52 (2H, s)o 

>if>7°DA>^^^ (1-6 g, ^ 22%) £#fc 0 

20 

'H NMR (CDC1,) 52.58 (2H, t, J=7. 5 Hz), 2.84 (2H, t, 1=7.5 Hz), 3.67 
(3H, s), 5.81 (1H, s), 6.86 (1H, d, J=8.3 Hz), 7. 03-7 : 07 (1H, m), 
7.50 (1H, s)„ 

###11 0 0 2-(4-^ h+*>7i-;W-7-3- F-5-^>77^>7°PA°>^ 

25 

4-kHD^i/-3,5-> J 3-H^>'t?>7 0 PA , >m/^;l' (0.89 g, 2.1 mmol), 
h^vx^x;^>if >m (0.63 g) 0N,N-y^?WA7$H (15 

mD mm* 120 v T*-tmw^rzo mmmm^KT^mv, 
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fljfrtt (0. 67 g, iR* 74*) £#& 0 

K£ 103-104 13 (I^X^lz-^V^Dlf^X-x^^^S^^o 
5 'HNMR (CDC1 3 ) 5 2.66 (2H, t, J=7. 5 Hz), 2.99 (2H, t, J=7.5Hz), 3.68 
(3H, s), 3.87 (3H. s), 6.91 OH, s), 6.98 (2H, d, J=8.8Hz), 7.32 (1H, 
s), 7.44 (1H, s), 7.81 (2H, d, J=8. 8 Hz). 

#%#I1 0 1 2- (4-;* h^>'7xx;i/)-5-^>V/7^>7°DA'>i?^^;W 
2-(4-^h^y7i-JW-7-H-H-5-^>y77>7 4 DA>i^^J|/ (0.61 
10 g, 1.4 mmol), MIS (0.92 g, 14 mmolh fh7th'n77> (10 mLh ^ 
(30 mL) 2 &^ft7j<^^/-;HM (3.0 mL)©?g£-^£ 

-Sfefll&]»8ffb&. £«£3$t<£lt, aSES:^Kx^;P 

15 =6:1) TitggU Sjift^ (0.11 g, JRn£ 26*) 

74-75 °c (stif)K s?-rv7"Ptrjpx— r^&Biea). 

'HNMR (CDC1 3 ) 52.68 (2H, t, J=7. 5 Hz), 3.04 (2H, t, J=7.5Hz), 3.67 
(3H, s), 3.88 (3H, s), 6.88-6.91 (1H, m), 6.92 (1H, s), 7.10-7.13 (1H, 
m), 7.32-7.44 (5H, m). 



20 #%f!|1 0 2 2-(4-^h^i/7i-;W-5-^>V77>7 , D/^>i 

^»iii 0 6 tmmo^m^m^x, 2-(4-^ h^^>7i-jw-5-^>y7 

K£ 211-212 t: (imx^;p-v-rv7°Pb°;i/x-^;i/^e>S^ H B H )o 

'HNMR (DMS0-d 6 ) (5 2.58 (2H, t, J=7.5Hz), 2.91 (2H, t, J=7.5Hz), 
25 3. 82 (3H, s), 7.06 (2H, d, J=8.9Hz), 7.12-7.16 (1H, m), 7.21 (1H, s), 
7.44-7.50 (2H, m), 7.84 (2H, d, J=8.8Hz), 12.08 (1H, br s). 
###11 0 3 2- (3-* h^r'>7x-;W-5-^>y77>7*DA>^^ 
#*t#Jl OOiRiO^Sfel^T, 4-b HD^v-3-3-F^>tf>7°D 
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19%. 

8t£ 74-75 °C ffiWtX.?)V— ~M V7°D tf.^X— f Jl^SHttft). 

'HNMR (CDC 1 3 > 6 2.63 (2H, t, 1=7.5 Hz), 3.04 (2H, t, J=7.5Hz), 3.67 

5 (3H, s), 3.S8 (3H, s), 6.88-6.91 OH, n), 6.91 (1H, s), 7. 10-7. 13 (IH, 

m), 7.32-7.44 (5H, m). 

1 0 4 2- (3-* h * ~> 7 x x;l-) -5-^ > V 7 7 > 7* □ /t >^ 
1 0 6 £I^fi©?5&£ffl^T, 2- (3-* h**>7xX;i/)-5-^>\/7 

10 M 134-135 (f^mx5 1 ;i^-'7'1'V7*Dh!;i/X-x^e>^r B ) 0 
'HNMR (DMSO-d 6 ) 6 2.58 (2H, t, J=7.5 Hz), 2.92 (2H, t, J=7.5 Hz), 
3.85 (3H, s), 6.96-7. 00 (1H, m), 7.17-7.21 (1H, m), 7.38-7.54 (6H, m), 
12.12 OH, br s) 0 

##F!i io5 4-* h^iy^=-)v^>^ym 

15 EStM -S7Kfnt) (2.5 g^ 10 mmolK 28% 7>=E^77K (10 mL), tK (100 
iL) *<klfkFD+y^7$>M (1.4 g> 20 mmol) ©tK7^^H 4- 
* h^yI?-JK>t> (1.3 g. 10 mmol) <DX^/-;V (60 mL) 
JDA, m&fy* 5 #PeM#b£ 0 M:tf£3il^ Tic, 31?/-J13$£W 
X^;UX-x;H?^b, MEET^tT, mmftG® (1.8 g, 923!) 

20 ^fi^*i:bT#fcc 

l H-NMR(DMS0-d 6 ) 63.77 (3H, s), 6.93 (2H, d, J=S.8Hz), 7.40 (2H, d, 

J=8.8Hz) 0 

1 0 6 3-^ h^vX^XjWOHf >M 

mmi o 5 tmn<Dii&zm^, 3-/ v^y^-iv^y^yft^m 

25 fb'^^^fe^*it-T#feo 90S. 

'H-NMR (DMS0-d 6 ) 6 3.76 (3H, s), 6.97-7.07 (3H, m), 7.30 (1H, t, J=8. 1 

Hz). 

mm 1 0 7 4- [ [3- (3- 7 U )l) 7 x ~)V] * h * ^ 1 > 7* □ /t >K * 
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W.m 833!o 

5 'HNMR (CDC1 3 ) 52.60 (2H, t, J=8. 0 Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H t s), 5.06 (2H, s), 6.71 (1H, dd, J=1.8Hz, 0.7 Hz), 6.92 (2H, d, 
J=8.7Hz), 7.12 (2H, t, J=8.7Hz), 7.31-7.48 (4H, m), 7.54 (1H, s), 
7.74-7.75 (1H, m). 

###ll 0 8 4-[[3-(3-7U;W7x-;W^ h*~>] ^>if >7°n^>m. 
10 ##M4 i|Wl^©^^ffi^T, 4-[[3-(3-7U^)7x-^]^ h^v]^>if 5 

m& 120-122 "c mm^)v— a^^^^ii). 

'HNMR (CDC1 3 ) (5 2.65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 5.06 
(2H, s), 6.70-6.71 (1H, m), 6.92 (2H, t, J=8.6Hz), 7.13 (2H, d, J=8. 6 
15 Hz), 7.30-7.48 (4H, m), 7.54 (1H, s), 7.74 (1H, s). 

###J 1 0 9 4-[[3-(lH-tfD-^-i-^;W7x-;P]/ K^>-]^>-tf>7n 

^-i^-yu^y^-)V)^h^^^>^>^uA>m^)V (0.80 g, 2.3 
mmol), )dU-)V (0.17 g, 2. 5 nunol). h U -tert-7^)l*X > Q9 mg, f .... 
20 0.092 yimoi), ^-k>>7A (1.3 g, 3.9 mioi) £ h;i/X> (25 mL) 

(84 mg, 0.092 mmol) Zmz-fzo £j«£7 )\<3>W-mm,T, 100 *CT 18 Pf 

f££7)c^ ^MM^bfco iMy'J^'M7A^D7h^7^- (ft 
25 »X3S»P/^*tf>=15:l)T*»«U mmikS® (56 rag, «tfE 7*) |f§© 

'HNMR (CDCI 3 ) 52.60 (2H, t, J=8. 1 Hz), 2.90 (2H,t, J=8. 1 Hz), 3.66 
(3H, s), 5.08 (2H, s), 6.35 (2H, t, J=2.2Hz), 6.91 (2H. d, J=8.6Hz), 
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7.09-7.15 (4H, m), 7.24-7.36 (4H, ra) 0 

###!) 1 1 0 4-[[3-(lH-h 0 D-;P-l-l'.Jl/)7x-;W]^ h^v]^>-tf>7°D 

##$1 4 £ m^o^s^ffl v>t, 4- [ [3-(ih- fcf o - n-i-< ;w 7 x - ^ 
120-122 t: (5?-f V7°Dtf;i/x— r;i— ^*if>fr£>m§JI). 

'H NMR (CDC1 3 ) 62.65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 5.08 
(2H, s), 6.35 (2H, t, J=2. 1 Hz), 6.91 (2H, d, J=8. 6 Hz), 7.10 (2H, t, 
J=2.1 Hz), 7.14 (2H, d, J=8. 6 Hz), 7.26-7. 47 (4H, m)„ 
10 ##illl 4-[[3-(2-5 : -Tyu;W7x-;i/]^h^>']^>if>7 0 aA 0 >^ 

tz, Mm 38K„ 

15 'H NMR (CDCI3) 62.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.10 (2H, s), 6.92 (2H, d, J=8.6 Hz), 7.12 (2H, d, J=3. 6 Hz), 
7.35 (1H, d, J=3.3 Hz), 7.43-7.52 (2H, m), 7.88 (1H, d, J=3.3 Hz), 
7.91 (1H, dt, J=7. 2 Hz, 1.7 Hz), 8.05 (1H, s). 

20 ###3 4 1 mmv>Jj&zm v>x> 4- [ [3- (2-^71/ u ;w 7 x - m * y 
K>v>?aA>m* : ?)\>frib&m<t&®*wzo ir* six. 

H£ 126-127 (itlf.'V-^t>*^^B B B). 
'H NMR (CDCl,) 62.65 (2H, t, J=8.0Hz), 2.91 (2H, t, J =8.0 Hz), 5.10 
(2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.14 (2H, d, J=8.6 Hz), 7.35 (1H, d, 
25 J=3.3Hz), 7.43-7.52 (2H, n), 7.88-7. 92 (2H, m), 8.04 (1H, s). 

1 1 3 4-[[3-(2-t?^-;W7x-;i/U h^>]^>if>7 , D/'?>m 
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« 54%. 

'H NMR (CDClj) 6 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.14 (2H, s), 6.93 (2H, d, J=S. 6 Hz), 7.13 (2H, d, J=S. 6 Hz), 
5 7.51-7.55 C2H, m), 7.95-7.99 (1H, m), 8.10 (1H, s), 8.53 (IH, d, J=2. 5 
Hz), 8.64-8.67 (1H, m), 9.05 OH, d, J-1.4 Hz) 0 

#%#ll 1 4 4- [ [3- (2- 1? 5 z?-)l) 7 x ~)V] ;< h * >0 ^ >if > 7 D A >^ 
##0!I4 tmm<D%tk&m^T, 4-[[3-(2-fc?75?-;W:7xr:;W* h=^>] 

^ > -tf > y o a° z, mmit^m . jr* 62%. 

10 gfi/& 167.0-167. 5 «C (^X^;W-^^>^5M H B H )o 

'H NMR (CDCl 3 +DMS0-d 6 ) (5 2. 26 (2H, t, J=8.2Hz), 2.90 (2H, t, J=8.2Hz), 
5.14 (2H, s), 6.92 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 7.51- 
7.58 (2H, i), 7.94-7.99 (1H, m), 8.10 (1H, s), 8. 53 (1H, d, J=2. 5 Hz), 
8.65 (1H, dd, J=2.4Hz, 1.6 Hz), 9.05 (1H, d, J=1.5 Hz). 

15 ##il 15 4-[(5-^O^E-2-^OD7x-;i/)^ h^>']^>-tf>7°PA°> 

*>&mfctr®*nfto <K* 54%. 

20 'H NMR (CDClj) 5 2.61 (2H, t, 1*8.1 Hz), 2.91 (2H, t, J=8. 1 Hz), 3.69 
(3H, s), 5.09 (2H, s), 6.91 (2H, d, J=8.6Hz), 7.14 (2H, d, J=8.6Hz), 
7.24-7.27 (1H, m), 7.38 (1H, dd, J=8. 5 Hz, 2.3 Hz), 7.73 (1H, d, J=2. 3 
Hz). 

##091 1 6 4-[(5-7*D : E-2-^DD7x-;i/)^ z/1 ^>-fe>7°D A> 

25 m 

->]^>if>7°DA'>^^5 1 ;i/^e>^'fk^tltr#fe. W 66%. 
81%. 
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UA 120.0-120.5 "c (Mx?;ir-^U->* i 6S*SA). 

'H NMR (CDC1,) (5 2.66 (2H, t, 1=7.8 Hz), 2.92 (2H, t, J=7.8Hz), 5.09 

(2H, s), 6.92 (2H, d, J=8. 6 Hz), 7.16 (2H, d, J=8. 6 Hz), 7.24-7.27 (1H, 

m), 7.38 (1H, dd, J=8. 5 Hz, 2.3 Hz), 7.73 (1H, d, J=2. 3 Hz) c 

5 ##M117 4-[(3-^0€-HDP7i-JW^ >7*D/1> 

##f!ii ^mticD^s^fflViT, 3-7 p ^-4- 7 o u^yv)VT)V3—)\^ 
zmmiksw&nrz. urn fax. 

10 'H NMR (CDClj) 52.60 (2H. t, J=7.6Hz), 2.89 (2H, t, J=7.6Hz), 3.66 
(3H, s), 5.04 (2H, s), 6.85-6. 89 (2H, m),. 7.10-7.13 (2H, m), 7.35 (3H, 
s). 

#%#J 1 1 8 4-[(3-7*P ; E-4-^PP7xii;|/)^ h^i/K>-fe*>7°P A°> 
ft 

15 #t«4tH«0*ftftI^T, 4-[(3-yoWDD7xZjW^b^ 
>']^>-tf>yP/1>m^?^e>^{b'&tl^#7c. IR$ 81%. 
W 81%. 

K£ 156-158 r (l«X^^*tf>#&3ttJB). 
'H NMR (CDClj) 5 2.65 (2H, t, J=7.9Hz), 2.90 (2H, t, J=7.9Hz), 5.00 
20 (2H, s), 6.88 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.35 (3H, s). 
##0ijl 19 4-[[3-[5-(h»J7;i^P^5 1 J0-2-HU^x;W7x-;i']^ h 

*s/K>if>7°PA>^;Wi/ 

###16 1 £W»CD#j**fliV>T, 2-^PP-5-(hU7;l'^P^^l-)tfU 
v>^£SM^^£#7c. 1R* 41*. 
25 ifttf. 

'H NMR (CDClj) 5 2.61 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.14 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8. 6 Hz), 
7.50-7.60 (2H, m), 7.86 (1H, d, J=8. 3 Hz), 7.97-8.01 (2H, m), 8.11 (1H, 
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br s), 8.95 (1H, br s). 

&%mi 2 0 4-[[3-[5-(bU7.n^D^^;0-2-tfUv3i;i/]7x-;l/]^ h 



32*. 

g*£ 155-156 "C (ffKx^;i— ^it>^5S^). 

'H NMR (CDClj) 62.64 (2H, t, J=7.7Hz), 2.90 (2H, t, J=7.7Hz), 5.12 
(2H, s), 6.92 (2H, d, J=8.4Hz), 7.13 (2H, d, J=8.4Hz), 7.49-7.54 (2H, 
10 m), 7.85 OH, d, J=8. 3 Hz), 7.90-8.00 (2H, n), 8.10 (1H, s), 8.95 (1H, 
s). 

###11 2 1 4-[[2-^^-5-[4-(h U 7Mo^f;0 7x-JH-3-7 U 
15 -JW-J-77>^^;-M6lift^i!Sj|&. »» 74*. 

Wo 

'H NMR (CDC1 S ) 6 2.40 (3H, s), 2.61 (2H, t, J=8.0Hz), 2.91 (2H, t, 
J=8. 0 Hz), 3.67 (3H, s), 4.85 (2H, s), 6.78 (1H, s), 6.90 (2H, d, 
J=S.6Hz), 7.14 (2H, d, J=8.6Hz), 7.60 (2H, d, J=8.4Hz), 7.71 (2H, d, 
20 J=S.4Hz) 0 

1 2 2 4-[[2->9 t ;W5-[4-( h U 7)V*U*?)V) 7i-;V]-3-7 U 
##M 4 t |Wtfi(D7J ^Xs 4- [ [2-* 5^;i/-5- [4- (bV7Mn* 

7 x -;w -3- 7 u ;w ^ h * */] ^ >•£ > y p a >^ ^ 6 *Hrt;£& 

25 fc, 4£$ 53*. 

K£ 182-183 (»fJ^f>!l^SiI) 0 

'H NMR (CDC1 3 ) 6 2.40 (3H, s), 2.66 (2H, t, J=7.8Hz), 2.92 (2H, t, 

J=7. S Hz), 4.85 (2H, s), 6.78 (1H, s), 6.91 (2H, d, J=8. 6 Hz), 7.15 
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(2H, d. 1=8.6 Hz), 7.60 (2H, d. J=S.4Hz), 7.71 (2H, d, J=8.4Hz) 0 
mm 2 3 4-[[5-(2,6-y^^7x^)-2-fX-.)W/h^y]^>t' 

5 y^>Zfun>n^)^t 2,6-y7fil'7x-MD»^ 4-CC5-C2. 6- 

JR$ 83X. «V*T» ##«!4tW«©*ft&ffl^T, 4-[[5-(2,6-v*^3Ml<7 
x - JW -2-fX^iH ;* h ->] ^ >^ D ^ e>*Hrt;'&«ft £t# 
fc. » 26SS, 

10 §1,6 120-121 V (S8l^V-A^>i^Sifi). 

'HNMR (CDC1,) 62.17 (6H, s), 2.65 (2H, t, J=7.7Hz), 2.91 (2H, t, 
J=7.7Hz), 5.20 (2H, s), 6.70 (1H, d, J=3.4Hz), 6. 94 (2H, d, J=8.5 
Hz), 7.08-7.20 (6H, m). 

mm 1 2 4 4-[[3-(2-tf U y^->)7x^]^^y]^>t , >^a 
15 K>M 

3- (2- tf u v 5 -;^^ -» ^ >v > * * s * 4_ c C3 ~ (2 " ^ ,J . 

*,)7x-M*Y*tt*>V>7*n>n*3-)Vtt1t. ^ 77%. ssk, 
^#«4fcW«0*tt*«ViT, 4-[[3-(2-tf iJi?-my)7x^W/h 
20 .^v;]^>-if>^OA^^^;V^e>^^tl^#^. IR* 55*. 

146-147 asfflfcx^jw— ^u-^&neft). 

'HNMR (CDCl 3 +DMS0-d 6 ) (5 2.57 (2H, t. J=7.5Hz), 2.89 (2H, t, J=7.5Hz), 
5.05 (2H, s), 6.86-6.92 (3H, m), 6.99-7.14 (4H, i), 7.21-7.26 (2H, n), 
7.40 (1H, t, J=7.£.Hz), 7.67-7.72 (1H, m), 8. 19 (1H, d, 1=4.3 Hz). 
25 mm\ 2 5 4-['[i-(7DT^;W7x^]^ h*«>]^>-t?>7n/i>« 

a, a'-S^D^-p-*^^ (11 g> 40 mmol), 4-t H n^^>f >7°n 
/X>tt^^;i/ 0.7 g, 10 mmolK ^SI^U^A (1.6 g, 12 mraol) £7"tK 
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> (200 mL) \Z®ML. 8 IJ#P B W?*>fgiiL£o SM^It, KJfomZ7k% 

=18:1) -CfjtifU 3fiBft;£«& (0.78 g, JR$ 21%) £fi£]|ft*£ bTt#fc. 
5 'HNMR (CDC1 3 ) 5 2.60 (2H, i, J=8.0Hz), 2.89 (2H, t, J=8.0 Hz), 3.66 
(3H, s), 4.50 (2H, s), 5.03 (2H, s), 6.86-6.91 (2H, m), 7.11 (2H, d, 
J=8.6 Hz), 7.40 (4H, m). 

###4 1 2 6 3- 7 u ^E-4- h F O 4 >i? > ~f u A° >Bg * ^ 
4-t:KD4^>^>ii>:/nA>^5^ (1.0 g, 5.6 mmol) (DWfB. (10 
0 mL) mmzmmi- h U (0. 46 g, 6.1 mmol) ZiUTL. ^K^H (0.89 g, 
5.6 mmol) %KJfcmmmLfc^£o tjJc^T^L^^^ilSTL-fco 

30 #r*&#Lfcg*£JnA, mx^;i'TtttHL-feo 

>/»KX3^=9:l) TfflSSU HSft^ (0.68 g, W 47*) <H#£o 

'HNMR (CDC1 3 ) 6 2.59 (2H, t, J=7.5Hz), 2.86 (2H, t, J=7.5Hz), 3.67 
(3H, s), 5.45 (1H, s), 6.93 (1H, d, J=8.3Hz), 7.04 (1H, dd, J=1.9Hz, 
8.3 Hz), 7.30 (1H, d, J=l. 9 Hz)„ 

##f>ji 2 7 4-(6-^>V5Pri/u;M h^-y)^y^yfunym^)V 

nmni o 5 tmrn^m^m^x. 4-t Fu^y^y-gyzfn^ym*?- 

M£ 103-106 V, (WfM^)V— *MVZ?uM)\,3L-7-)\r- ^*ftyfri>W& 

H)o 

'HNMR (CDC1 3 ) 6 2.60 (2H, t, J=7.5Hz), 2.90 (2H, t, J=7.5Hz), 3.66 
(3H, s), 5.20 (2H, s), 6.92 (2H, d, J=8.7Hz), 7.12 (2H, d, J=8.7Hz), 
7.55-7.58 (1H, m), 8.05 (1H, s), 8.13 (1H, d, J=8.4Hz), 9.00 (1H, s) , 
1 2 8 4- (6-^ > V/? T V U h * ~» ^ >"tf > 7 □ A >^ 
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Hk& 176-177 *c (Bttx^;v— ^<vyotrji/x-x;i/^e>^^)o 

•H MR (DMS0-d 6 ) (5 2.48 (2H, t,.J=7.5 Hz), 2.75 (2H. t, J=7. 5 Hz), 
5.22 (2H, s), 6.95 (2H, d, J=8.7 Hz), 7.14 (2H, d, J=8. 6 Hz), 7.59- 
5 7.63 (1H, m), 8.10 (1H, d, J=8. 4 Hz) , 8. 24 (1H, s), 9.40 (1H, s), 
12.08 (1H, br s). 

MUMi 4-[(2,3-v , t:FD-iH-'f y^y-\--( )V)^y]^y^.yy'uny 

m 

io 0mm4 tmm^m^m^T, 4-ca kp-ih-y )V)?t 

^y^yify^nAym^^)^^M<t^^mzo &m 33*. 

us 103-104 *c (wmx-^v—^-v-yfrznfeik). 

'H NMR (CDC1 3 ) 6 2.14-2. 38 (1H, m), 2.50-2. 63 (1H, m), 2.67 (2H, t, 
J=7.4Hz), 2.87-2.96 (3H, m), 3.08-3.19 (1H, m), 5.73 (1H, dd, J=4. 9 
15 Hz, 6.5 Hz), 6.94 (2H, d, J=8. 5 Hz), 7.15 (2H, d,. J=8. 5 Hz), 7.21-7.33 
(3H, m), 7.42 (1H, d, J=7. 2 Hz). 

nffiM2 4-[(U,3,4-fb7kHnt7^1/>-KJV)^^^>t'>7' 
###|4 tnm<Dl5^m^Xs 4-[(l,2,3,4-r h^t h* P^7* l/>-l- 

20 ^)v)^y]^y^y^unym.^)V^^Mit^^r^ ir* 51*. 

M 69-70 °C i*M V7U\Z)V2L-T)V— A^>/^6lfl£JI). 
'H NMR (CDClj) <5l.70-l.S5 (lH, m), l. 98-2. 16 (3H, m), 2.74-2.89 (2H, 
m), 2.67 (2H, t, J=7.4Hz), 2.93 (2H, t, J=7.4Hz), 5.33 (1H, t, J=4. 1 
Hz), 6.96 (2H, d, J=8.6Hz), 7.14-7.24 (5H, m), 7.36-7.39 (1H, m) 0 
25 mm 3 4-CC2, 3-^h FO-5-(7x-.)V^ h*-»-lH-< >^>-W 

###14 tmm-fi&vm^T. 4- [[2, z-vt Fn-s-(7xr,iM h*~»- 
lH-f y^y-\-^ )v]**y]<y^y7°v/\ym*^^fr^mik'&w*'&f£o 
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urn m. 

MA 99-100 V (IHttx^P— A*tf>j&>&WBA). 
'H NMR (CDC1 3 ) a 2. 15-2. 30 (1H, m), 2.45-2.60 (1H, m), 2.67 (2H, t, 
1=7.8 Hz), 2.82-2..90 (IH, m), 2.92 (2H, t, J=7.SHz), 3. 06-3. 14 (1H, 
m), 5.07 (2H, s), 5.67 (1H, dd, J=6.5, 3.6 Hz), 6. 85-6.93 (4H, m), 
7.14 (2H, d, J=8.5 Hz), 7.30-7.44 (6H, n). 

mmi 4 4- [ [4- [ O (4- 7 x - )V-l-^T V U M7$/]^ 7 x - 

#^J4t^iO^^^T, 4-[[4-[[^^;K4-7x-;P-2-^T7*U 
M 7 5 / ] ;* ^; W 7x-;W^h^y]^ >-fcf>7° o /t >Sx» 6 ^jg-ft 
#t/^f#^o W 60iS o 

130-131 "C (Sfl5 : Jh-A+D->^f>SSI) ( 
'H NMR (CDCI3) 5 2.64 (2H, t, 1=7.9 Hz), 2.90 (2H, t, 1=7.9 Hz), 3.07 
(3H, s), 4.78 (2H, s), 5.02 (2H, s), 6.72 (1H, s), 6.89 (2H, d, J=8. 6 
Hz), 7.12 (2H, d, 1=8.6 Hz), 7.26-7.30 (1H, m), 7.34-7.41 (6H, m), 
7.85-7.88 (2H, m)„ 

1?>7 r a/x>K^^;w»6«Bft'&«*#^. ^ Six. 

Sft^C 144-145 <C dfflfcx^l— A**>^6IHS*). 

'H NMR (CDClj) (5 2.65 (2H, t, 1=7.9 Hz), 2.91 (2H, t, J=7.9Hz), 5.00 

(2H, s), 6.91 (2H, d, J =8. 6 Hz), 7.00-7.03 (4H, 1), 7.08-7.15 (3H, n), 

7.34 (2H, t, 1=8.3 Hz), 7.39 (2H, d, 1=8.6 Hz) . 

^MM6 4-[[4-(7xZJM h^y)7x"jW^ h + y]^>f >7 , D^>8 
#*W4tWI«0^rSc*fflViT, 4-[[4-(7xlJM h + '»7zz;|/]^ h 

^v-]^>if>7°DA>^^^;^e»^M{b^ti^*i:bT#feo ft* lias. 

'H NMR (CDClj) 62.65 (2H, t, 1=7.9 Hz), 2.90 (2H, t, J=7. 9 Hz), 4.96 
(2H, s), 5.07 (2H, s), 6.90 (2H, d, J=8. 6 Hz), 6.98 (2H, d, J=8.6 Hz) 
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7.12 (2H, d, J=8.6Hz), 7.30-7.50 (7H, o). 

mmm 7 4- c [1 , r - h 7 x -)V\ -4--r ^ * h * ^ >•£ > 7* □ /1 >m 

4-7x-M>yJ^O$F^M-([l,l'-k*7x -4--f JWb^)^ 

jUb^tl^SV^. 4-h Fo^v^>1r>7 o n/\ o >i^3")t'^Sc0^ llXo 
16^ 187-189 "C (f h 7 k F □ 7 7 >-A*t >^ & ^^Ih) . 
l H NMR (CDCI3) 62.66 (2H, t, J=7.7Hz), 2.91 (2H, t, J=7.7Hz), 5.08 
(2H, s), 6.93 (2H, d, J=8. 4 Hz), 7.14 (2H, .d, J=8. 4 Hz), 7. 30-7. 50- (5H, 
10 m), 7.50-7. 60 (4H, m). 

MffiMS 4-([l,l'-b:7x-;W-3-r;M h^f»^>-fef>7°D;l>^ 

>^>7°un>m*^)\'ft^n\ } cf;ifo&&fro 48« 0 

125-126 *C (Wmx.^)V— 

15 'H NMR (CDC1 3 ) (5 2.65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9 Hz), 5.10 

(2H, s), 6.93 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6 Hz), 7.30-7.47 (5H, 
m), 7.50-7.61 (3H, m), 7.65 (1H, s) 0 

mmM9 4-[(3-7xy^>-7x-;p)^h^v']^>-tf>7 , p^>m 

###14 tfflm<Dlj&*%^T, 4-[(3-7x/^^7xr.;W/ h^XK> 

20 i£>7°art>m^)lftZ%mfc& ! ®)%'&1z. ^ 50*. 
94-95 r (Mm^)V— M^^&ISiHfJl). 
41 NMR (CDC 1 3 ) 62.64 (2H, t, J=7.9Hz), 2.90 (2H, t, J=7.9Hz), 5.01 
(2H, s), 6.86-6. 90 (2H, m), 6.88-6.98 (1H, m), 7. 00-7. 03 (2H, m), 
7.08-7.17 (5H, m), 7. 30-7.36 (3H, m). 

25 nmmi o 4-([i,r-t'7x-jW-2-^jM h^-»^>€>7°pA>^ 
##Fii4 tmmoumm^T, 4-([i.,r-t:7x-;n-2-<.^^ b^»^ 

>^>7nrt>&*?)V&b&Uik'£Qa&&1to JR$ 45%. 

K£ 103-104 *C (H^X^.^— A^>^t,^|i B H H ) <> 
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'HNMR (CDCl 3 ) 5 2.63 (2H, t, J=7. 9 Hz), 2.88 (2H, t, J=7. 9 Hz), 4. 91 
(2H ( s), 6.79 (2H, d, J=8.6Hz), 7.08 (2H, d, J=8.6Hz), 7.33-7.50 (8H, 
m), 7. 60-7.70 (1H, m). 

nMMl 1 4-[(2-7x;+y7x-;W^h^i/]^>t*>yD/1>i 
5 ^M4tmMOl3&%m^T, 4-[(2-7x/*:>7x-;iO;*h*>/K> 

'HNMR (CDC1 3 ) 52.63 (2H, t, J=7.9Hz), 2.89 (2H, t, J=7.9Hz), 5.13 
(2H, s), 6. 86-6.92 (3H, m), 6.95-7.00 (2H, m), 7.06-7.12 (3H, m), 7.16 
10 (1H, dd, J=7. 5 Hz, ; 1.0 Hz), 7.24-7.36 (3H, in), 7. 58 (1H, dd, J=7. 5 Hz, 
1.4 Hz) 0 

15 K£ 141-142 r illfJlr- 'VMJ-V^Sffigft). 

'HNMR (CDCI3) 52.66 (2H, t, J=8.0Hz), 2.92 (2H, t, J=8.0Hz), 5.14 
(2H, s), 6.92 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 7.42-7.65 (5H, 
m), 7.79-7.84 (4H, m) 0 

20 >m 

mm 177-178 omx^ir-A+u-^^smsji). 

'HNMR (CDCl 3 ) 5 2.66 (2H, t, J=7.9Hz), 2.92 (2H, t, J=7.9Hz), 5. 14 
25 (2H, s), 6.91 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 7.46 (2H, d, 
J=8.5Hz), 7.55 (2H, d, J=8.2Hz), 7.74-7.81 (4H, m). 

mmmi 4 4~[{z-^y-/-( )vy ^-)V) ^V^^]^y^yyun>m 

###14 3 tmmo^^m^X. 4-k KD + ->^>-fef>7°DA>^5P;i, 
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t 3-(7*D ; E/5 1 Jl')^> v /7x;>^i4-[(3-^> , /'fJV7x-)W^ r-* 
4-t FO^y^>f>7DA>i^f M^©iR$ 73!!!. 

5 its 84-85 t; (Sii?;i'-A^it>^ei^r H ). 

'H NMR (CDClj) 62.65 (2H, t, J=8.0 Hz), 2.91 <2H, t, J=8.0Hz), 5.11 
(2H, s), 6.90 (2H, d. J=8. 6 Hz), 7.13 (2H, d, J=8.6 Hz), 7.45-7.86 (9H, 
m). 

mmmi 5 i-m-dy*M)V7^/)7^~)\>']* v^y^y^y^funy 
10 m 

h^i/]^>if>7*n^>m^^;^e>^^^i*#^« 42%. 

204-205 "C (7h7kh'D7 7>-^>^^i). 
'H NMR (CDCl 3 +DMSO-d 6 ) 5 2.57 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 
15 5.02 (2H, s), 6.89 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.40- 

7.60 (5H, in), 7.76 (2H, d, J=8.5Hz), 7. 96-7.93 (2H, m), 9.04 (1H, s). 

mmmi 6 4-[(4-7x/^>7xrjw/ h^y\^y^yfu^ym^^)v 
##m tmmojv&zm^T, A-h^u^y^yny^u/^ym^^At 
4-7 x ; *y^y*J)V7 t>m.mfc£®* &$B*t bx#fc. ir$ 

20 925K„ 

'H NMR (CDC! 3 ) (5 2. 60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.67 
(3H, s), 5.00 (2H, s), 6.90 (2H, d, J=8. 5 Hz), 6.97-7.03 (4H, m), 
7.08-7.13 (3H, m), 7.34 (1H, t, J=7.8Hz), 7.39 (2H, d, J=8.5Hz) e 

7 4-[[4-(7x-^^b^v)7x-;H^h^->]^>-if>7°OA°> 

25 mu-)\< 

i-(Kyiy)v^^y)^y^)i7)i'n-)vf)^mmit^^nrz a in a 
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'HNMR (CDCJ,) 6 2.59 (2H, t, J=8.0Hz), 2.89 (2H, t, J=8.0Hz), 3.66 
(3H, s), 4.96 (2H, s), 5.07 (2H, s), 6.89 (2H, d, J=8. 5 Hz), 6.98 (2H, 
d, J=8.5 Hz) 7.11 (2H, d, J=8.5Hz), 7.26-7.44 (7H, m). 

8 4-[(2,3-vhFD-lH-^>7 i >-l-<;i/)^>']^>--t:>7 0 o A - 

5 >m^ji 
toft. 

'HNMR (CDCI 3 ) 52.15-2.28 (IH, m), 2.51-2.68 (3H, m), 2. 79-2.95 (3H, 
10 m), 3. 07-3.23 (1H, in), 3.69 (3H, s), 5.73 (1H, dd, J=4. 4 Hz, 4.8 Hz), 
6.94 (2H, d, J=8.6Hz), 7.14 (2H, d, J=8.6Hz), 7.22-7.31 (3H, m), 
7.42 (1H, d, J=7.2 Hz) a 

mm\i 9 4-[(i,2,3,4-^h^t KD^^^U'>-i-r;w^>']^>-tf> 
i. 2, 3, 4-fh7t h 0-1-^-7 h-)\,fr t>mm{k&w%&&Bm t lt#£. 

JR* 63%o 

'HNMR (CDCI3) 6 1.70-1. 75 (1H, m), 1.9S-2.16 (3H, m), 2.62 (2H, t, 
J=8.2Hz), 2.77-2. 87 (2H, m), 2.92 (2H, t, J=8. 2 Hz), 3.68 (3H, s), 
20 5.23 (IH, t, J=4.2 Hz), 6.95 (2H, d, J=8.6Hz), 7.11-7.16 (3H, m), 
. 7.21 (2H, dt, J=2.2Hz, 6.8 Hz) 7.38-7.36 (IH, m) 0 

'25 >yo/t>^^^;^e>HMft^^§7 t co m n%. 

'HNMR (CDClj) 52.60 (2H, t, J=7. 1 Hz), 2.90 (2H, t, J=7. 1 Hz), 3.66 
(3H, s), 5.11 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 
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7.43-7.53 (2H, n), 7.55-7.67 (2H, m), 7.69 (1H, s), 7.85-7.88 (2H, m), 
8. 11-8.12 (1H, m), 10.10 (1H, s). 

mm\2 1 4-[(3 , -*;ws;w-[i.i'-E7x=;w-3->r;w^ h*->]^>-t?> 

7°DA'>^ 

5 ^«4iW«l©^rft*ffl^T, 4-[(3'-^5;i/-[l 1 l'-k*7xrjW-3-'f 
j.=|p^]^>-tf>'7'DA'>M^^;^^SMfb-&tl^#fc. JR2& 83*. 
Sl£ 81-82 TC (|HftX5 t ;W-'\*lJ->36 s 6?l»a). 
'H NMR (CDClj) 5 2.66 (2H, t, J=7. 5 Hz), 2.91 (2H, t, J=7.5Hz), 5.12 
(2H, s), 6,93 (2H, d, J=S. 4 Hz), 7.14 (2H, d, 8.4 Hz), 7.45-7.53 (2H, 
10 m), 7.57-7.64 (2H, i), 7.69 (1H, s), 7.87 (2H, d, J=7. 6 Hz), 8.11 (1H, 
s), 10.09 (1H, s). 

mmw2 2 4-([i,i'-t*7x-jw-3-'fjM h^»^>^f>^uA>m^ 

)V 

4-[(3-7*D : E7xX;l')^ h^r->] ^>if>7 , OA 0 >m^5 i ;V (0.60 g, 1.7 
15 mmol), 7i-J^D>| (0.25 g, 2.1 mmol)> ISfflW-MJ»7A (0.55 g, 
5. 2 mmol) £ h^X>-^^y-^-7K (5:1:K 35 mL) fcjS#U 7)V3>m 
tUfct, fh7WJ 7x-JV*X7^ >/r7i?7i (99 ng* 0.086 
mmol) &mXfco K^^^7;l/=f>HH^TTr— mtomWMlstco KJfo}&&lfc 

=18:1) fiii, mmit^m (0.55 g, w.92*) ^e^*«ti^T#^o 

'H NMR (CDCI3) 52.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.10 (2H, s), 6.92 (2H, d, J=8.5Hz), 7.12 (2H, d, J=8. 5 Hz), 
7. 35-7. 47 (5H, m), 7.54-7.65 (4H, m). 
25 »*&|2 3 4-[(3-7x;^>7xZ;W/h^e/]^>'if>7 , D/0^^ 
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l H NMR (CDClj) <5 2.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, 1=8.1 Hz), 3.66 
(3H, s), 5.01 (2H, s), 6.90-7. 20 (9H, m), 7.20-7. 36 (4H, m). 
mmM2 4 4-([l,l'-h*7x-;H-2-<.)M h^v)^>if>yPA°>^^^ 
)V 

5 #%#I5 tmMvfi&zm^T, i-h^u^y^yifyy-unym^^t 
2-7z-M>yJ^n$ F^S^jl^tJ&tffc. 52S, 

'H NMR (CDC1 3 ) 62.58 (2H, t, J=8. 1 Hz), 2.87 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 4.91 (2H, s), 6.78 (2H, d, J=8.6Hz), 7.06 (2H, d, J=8.6Hz), 
10 7.33-7.40 (8H, m), 7.50-7.70 (1H, m), 

mmm2 5 4-[[2,3-^t FD-5-{7x-^ h^>)-i H ~T >^>-i-^;i/) 

^ y] ^ >if y 7° u a° >s * 3^ 

2,3-^t FD-5-(7x-JW h^"»-lH-T >x>-l-^-Jl^£3ij§ft<£tj£ 
15 &&&JfctLTmz. JR* 65*. 

'HNMR (CDC1 3 ) 52.18-2.23 (1H, m), 2. 45-2. 60 (1H, m), 2.61 (2H, t, 
J=8.0Hz), 2.82-2.90 (1H, m), 2.91 (2H, t, J=8.0Hz), 3.06-3.20 (1H, 
m), 3.68 (3H, s), 5.07 (2H, s), 5.67 (1H, dd, J=6.5Hz, 3.7 Hz), 6.84- 
6.93 (4H, m), 7.13 (2H, d, J=8. 5 Hz), 7. 26-7.44 (6H, m) e 

20 mmM2 6 4-L(2-y^/^yyx.-ji)^ b^y^y^yy'u/^ym^^Jl 
tmm<D^m^m^r, 4-t \ t u^yKy-^yy'unym.^)Vt 

93*„ 

'HNMR (CDClj) 52.59 (2H, t, J=8. 1 Hz), 2.88 (2H, t, J=8. 1 Hz), 3.66 
25 (3H, s), 5.13 (2H, s), 6.89 (3H, t, J=8.6Hz), 6.98 (2H, d, J=8. 1 Hz), 
7.07-7.20 (4H, m), 7.25-7.40 (3H, m), 7. 50-7.60 (1H, i). 

mm2 7 4-[(4-^>y<;i/7x-;i/)^ h^yi^y^yy'u/^ym^ji 

4-t ^u^y^y^yy'n/^ym^JV (0.65 g, 3.6 mmol) <D N,N-v* 
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3Ml/*;l'£75F (20 mL) mmz, i-tfn**?M1>V7 x.S > (1.0 g, 
3.6 bidioD &cklJ^St7J U 7A (0.50 g, 3.6 mmol) S^^giTr? 

5 >-/iix^ji/=9:i) Tin, &mtt&m (1.3 g, w& m^tv 

'HNMR (CDCI3) 52.60 (2H, t, 1=8.0 Hz), 2.90 (2H, t, J=S.0Hz), 3.67 
(3H, s), 5. 17 (2H, s), 6.91 (2H, d, J=8.7Hz), 7.13 (2H, d, J=8.7Hz), 
7. 46-7.60 (5H, m), 7.79-7.84 (4H, m). 
10 MMM2 8 4-[[4-(4-^pq^>i/-r;W7x-;W^ h^>l^>if>yu/^ 

mw\2 7 tmM(Djj&zm>T, 4-t Yu^^^y^y^un>m.^)^ 
MtLxntco mm 57%. 

15 'H NMR (CDC 1 3 ) 6 2.60 (2H, t, J=8.0 Hz), 2.90 (2H, t, J=8.0Hz), 3.67 
(3H, s), 5.13 (2H, s), 6.91 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 
7.46 (2H, d, J=8.5Hz), 7.55 (2H, d, J=7.0Hz), 7.74-7.80 (4H, m). 

mmM2 9 4-[[4-K>\/-r^T5y)7x-;w^ h*5/K>if>7 , n/i> 

20 4-[(4-75/7x-;l/)^ h^>l^>^>y°UA>m^)l (0. 13 g. 0.44 
mmol), KUX^;V75> (0.50 mL) £Dfh7tFD77> (9 mL) m&lZ^ 
>*M)WBV H (74 mg. 0.53 mmol) &$Q?L. 2 mfflSUft 

25 =18:1) t«m»u mmfc&m (0.23 g, 5t*#j) *%it. 

'HNMR (CDCI3) 52.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.67 
(3H, s), 5.10 (2H, s), 6.90 (2H, d, J=8.6Hz), 7.11 (2H, d, 1=8.6 Hz), 
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7.26-7. 56 (5H, m), 7.66 (2H, d, J=8. 5 Hz), 7.84-7.89 (3H, m). 

-)V] >'] ^ >if > 7° □ A >$?^ 5^1- 

1 tmM<Dljfe%m^T, 4-t FP^v^O-fef^P/O'^;*^**: 
4- [ [* (4-7 x - 3-f77-Jh2-^ ;V) 7 ^ 7 ] ^ ^ >if * 

'H NMR (CDCl 3 ) (5 2.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.08 
(3H, s), 3.66 (3H, s), 4.79 (2H, s), 5.02 (2H, s), 6.72 (1H, s), 6.89 
(2H, d, J=8.6Hz), 7.11 (2H, d, J=8.6Hz), 7.25-7.30 (1H, m), 7.34- 
7.41 (6H, 1), 7.86 (2H, d, J=7. 1 Hz). 

mMM3 1 4-[(5,6-^k FP-4H->7P^>^[b]^X>-4-^;i/)^~>]^ 
>-t?>7°PA>M 

###J3 2 £mm<D%&&m>T. 5,6-7t Fp^H-v-^P^^KI^X 
>-4--*>fr £> 5, 6-i^b F P-4H-77 u^>? [b]^x>-4-;*--;i/£f#£:. Z. 

n£###j 1 tmnofife&m^T 4-t ^u^Ky^>y'u/^>m^jv 

tm&i£1k, 4-[(5,6-7t HD-4H->'7D^>^ [b]^X>-W;W^v']^ 
>ii>7°DA>M^^^#fe. $e>t##M4<hiWI^<Z)7j^^ViT, 4- 
C (5, 6- ¥ t F P -4H- -> 7 o ^ > 7 [b] ^X >-4--r )V) v] ^ >if > 7° P A > 
m^^;P^e>^^tl^#feo 5,6-:7t FP-4H-v-7P^>7[b]^X>-4- 
19S. 

ItS 87-88 t: (ylfJU-fJH -\^1f>^ SS^ H s H )o 
l H NMR (CDCI3) 5 2. 53-2.69 (3H, m), 2.85-3.01 (4H, m), 3.15 (1H, m), 
5.64 (1H, dd, J=2.0Hz, 5.8 Hz), 6.88-6.93 (3H, m), 7.13 (2H, d, J=8.6 
Hz), 7.20 (1H, d, J=5.0 Hz), 

mmm 32 4- [ (4, 5, 6, i-j- y ? t f p ^ >v cm ^x >-4--r ;w 3-* x] ^ > 

if>7°p/t>^^^;i/ 

###13 2 t^O^fe^WT, 6,7-7t FP^>^/[b]^X>-4(5H)-^- 
>7^£> 4,5,6,7-7h7t HP^>7[b]5 1 X>-4-^— Z.tl%m% 
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72Xo 

5 'HNMR (CDC 1 3 ) 6 1.80-2.15 (4H, ■), 2.61 (2H, t, 1=7.4 Hz), 2.76 (1H, 
m), 2.78-2.94 (3H, m), 3.68 (3H, s), 5.33 (1H, t, J=4.4Hz), 6.91-6.95 
(3H, m), 7.08-7.15 (3H, m). 

^ > if > 7° o A' > K ;* ^ 
10 (E)-3-C4-[(2,3-^t h*D-lH-f >X>-l-f^)^'>]-3.5-^7;^D7 

x - ; j / ]_2-7o^>m^5 1 ^ (0.52 g, 1.6 miol)> fTUfA 0-2 g» 7.9 

mmol), fh7kFn77> (3 iL)" J^fctf*^-* (7 mD 

5& (0.80 g, 3.2 inmol) 'tin*., Ml^-^mWhtZo l^fiffi (20 mL) 

* 60%. 

l H NMR (CDC1 3 ) 5 2.34-2.40 (2H, m), 2.61 (2H, t, J=7.5Hz), 2.81-2.91 
20 (3H, a). 3.20-3.30 (1H, 1), 5.61 (1H, t, J=4. 4 Hz), 6.72-6. 78 (2H, m), 
7.16-7.22 (1H, m), 7.29-7.31 (2H, m), 7.34 (1H, d, J=7.4Hz)o 
HUMS' 4 3,5-^7;^P-4-[(2,3-^tFP-lH--T>^>-l-^^)^x] 

##09 3 Btmm^^m^T, 3,5-^7;l/*0-4-[(2,3-^hFo-lH- 

M£ 88-89 t: iiIfJ^t>A^^f B ). 

'HNMR (CDCI3) (5 2.34-2.40 (2H, m), 2.67 (2H, t, J=7.5Hz), 2.81-2.92 
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(3H, jd), 3.20-3.30 (1H, m), 5.62 (1H, t, J=4. 4 Hz), 6.72-6.80 (2H, m), 
7.17-7.23 (1H, m), 7.29-7.36 (3H, m) 0 

mmM3 5 4-[[2,3-vh FD-4-(7xZJW v)-lH--f >x>-W;|/] 
v] ^ >if > y D A° >^ 

1 <i:|W]li©7j&£J3V>T> 4-t HP^v^>if>7 0 nA o >M^^;l/<i: 
2,3-v?fc HD-4-(7i-JM h^>:)-lH-f>T>-l-t-M^ 4-[[2,3-v ? 
h Hd-4-(7xZJM h+-»-lH-<>r>-l-fJW^y]^>-tf>7 , DA> 
ifttf. $^(C#%f!l4<h|WI^CD77S^^T, 4-[[2,3-v-h 

W 27X 0 

111-111.5 V (i?JL^)l'JL-^)\s— A++h>^e,^^) 0 
'H NMR (CDC1,) <5 2. 10-2. 30 (1H, m), 2.50-2.60 (1H, m), 2.67 (2H, t, 
J=7.9Hz), 2.40-3.00 (3H, m), 3.09-3.14 (lH,m), 5.12 (2H, s), 5.74 
(1H, dd, J=6.7Hz, 4.4 Hz), 6.85 (1H, d, J=8.0Hz), 6.94 (2H, d, J=8. 6 
Hz), 7.05 (1H, d, J=7.5Hz), 7.13-7.23 (3H, m), 7.29-7.45 (5H, i)„ 
MffiM3 6 4-[[2,3-> ? t:Fn-6-(7x-;U^ S^^-lH-Ox^-l-rJl/] 
t4v]^>1f>7 , n;ot^?.)l' 

##0»J 1 tmUO^m^m^X. 4-h KD^y^>f>7'nA>^^t 
2, 3-~>*fc KD-fi-(7xZJM b*y)-M-^>^>-\-*-JVfr£>mmik'£>m* 

nrco urn m„ 

'H NMR (CDC1 3 ) 62.10-2.30 (1H, m), 2. 53-2. 55 (3H, m), 2.75-2.94 (3H, 
m), 3.01-3.10 (1H, m), 3.68 (3H, s), 5.01 (1H, d, J=11.7Hz), 5.06 (1H, 
d, J=11.7Hz), 5.68 (1H, dd, J=6. 5 Hz, 4.9 Hz), 6.91-6.96 (3H, m), 
7.03 (1H, d, J=1.7 Hz), 7.08-7.20 (3H, i), 7.31-7.43 (5H, m)„ 

7 4-[[2,3-v>k FD-6-(7iz;M h*v-)-lH-< >x>-l-fjK) 

v] ^ >-tf > ~? □ a° >m 
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mw4t®m<Djjmm>T. 4-[[2,3-> ? tFP-6-(7x^;V^h4-»- 
Hjjfe 106-107 ic (^-rvyptf;i/x— ^^>^e>s^). 

5 'HNMR (CDC1,) (5 2. 14-2. 25 (1H, m), 2.51-2.63 (1H, m), 2.67 (2H, t, 

8.0 Hz), 2. 79-2. 95 (3H, m), 3.01-3.10 (1H, m), 5.01 (1H, d, 1=11.8 Hz), 
5.06 (1H, d, 1=11.8 Hz), 5.69 (1H, t, 1=4.8 Hz), 6. 92-6. 96 (3H, m), 
7.05 (1H, d, J=7.9 Hz), 7.14-7.20 (3H, m), 7.20-7. 43 (5H, m) 0 

. . nmmss .<s)-4-c(2.3-^t kd-ih-^ >-^>-i-^^)^->^>^>^ 

io un>B.*^)V 

4-t Hn^M^ ^^D/^®^^ (4.1 gs 22 mmol) ^fh7 hFD 
(50 mL) fcig#U -30 "C CTjSt#b£. ctll: (R)-M>*V- 
.JW (98% ee) (3.0 g v 22 mmol), 1. 1' -(J^ti)V^)V)V\i^) 3» 
(5.66 g, 22 mmol) U > (5-6 mU 22 mmol) £Jn;L 

15 T> -30 "C \ZX 23 Pf«#.bfc. TK^iD^-T, f ilf JWltifflUfe, 

|pmx^;W=10:l) ttiSOT, SEB^* (4.4 g, JRSS 66S) fcfcfitttt 

20 H»J3 9 (R)-4-[(2,3-v?tHP-lH-<'>x>-l-r;W^^^>^>^ 

*Hfl3 8in*CD^ttM^T, (S)-1-^>^V-;^ 
>-if>7'DA°>^^^;^e.^^tl^^^titbT#feo 70% o 

4 0 (S) -4- [ (2, 3-5? b F O-lH-f >x >- W 

25 O/Ot 

(£j&£l) 

4-[(2,3-vfcKD-lH--f >X>-W^)^">]^>^>7°071>^ (100 
mg) OTh^?^-- (*^A : CHIRALCEL O J (50 
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■DIDX500 uu MWfc&xmm . &Witt:'\*-p>/X.9y-jV/hV 
7;V^-nSK-90:10:0.K faM : SO mL/min, *7A^I:50 "C) £/8V>T 

#&hTfmfc&m (36 ng) *fc&®owt&\± (+) 

(£$£ 2 ) 

5 (S)-4-[(2,3-vh KO-lH-f >x>-l-'f;W^'>]^>^>^n/1>^^ 
^ (4.4 g, 15 mmol) (50 mL) fci§#U 1 SHfoklMfc* 

UtfATfcftiR (25 iL) $5D^.T> SiCT 18.5 ftnflSt#L&. ZtHZlM 
£&S (25 mL) *JDAT, ffKx^HCTttffibfc. fflS^ISfn^i&zMc 

10 ^>l:tftflT, (4.2 g, 96* ee) cn£->rv:/ 

□ tf;PX— (70 mL) iA+t> (70 mL) SIMS* l,T, * 

mfc%® (2.3 g, 99.4% ee, Um 56%) **fi»Ai:bT#fc. £fcJ)|-# 
ft£LT 0.67 g (JR* 16%, 97% ee)> S 5 fc»=&J& £ l/T 0.16 g (JR^ 
4%, 92% ee) ©iSffift^tl 

15 K£ 112-113 «C (»— . 
[a]„ 23 +28. 9° (c 0. 997, CHC1 3 ) 0 

IR (KBr) v cm-': 2938, 1694, 1510, 1232, 957, 829, 761„ 
'HNMR (CDC1,) 52.20 (1H, i), 2.55 (1H, m), 2.67 (2H, t, J=7.6Hz), 
2.92 (2H, t, J=7.6Hz), 2.92 (1H, m), 3.13 (1H, m), 5.73 (1H, dd, 
20 J=4.4Hz, 6.8 Hz), 6.94 (2H, dt J=2. 6 Hz, 8.4 Hz), 7.16 (2H, dt, J=2. 6 
Hz, 8.4 Hz), 7.23 (1H, m), 7.30 (2H, m), 7.42 (1H, d, J=7.2Hz), 11.0 
OH, br s) 0 

1 (R)-4-[(2, 3-yt F O-IH — f >^>-l-< Jl^+S/K 
25 1 ) 

4-[(2,3->?t Hn-lH--f>7>-l-fJWt+y]^>f>ynA>i (100 
ng) &H5S*l£#£7PT h^77W— (*7A : CHI RALCEL OJ (50 
ramIDX500 mm, ^-t;Wb«H^) , ^ifjffi : ^\^+f->/X^ h U 
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7 Jl^D 11^=90:10:0.1, gftil : 80 mL/min, tlyh^B. : 50 *C) fcJB^T 
MLT^lfb^tl (38 mg) #ft£'l9©St^&i* (-) 

("£ri&&2) 

0 fcWfll©*tttJ:D, (R)-4-[(2,3-vt:HD-lH-^>x>-l-'r 

(99.035 ee) 39%. fg-&ft (97% ee) 20$, HH&H (92% ee) 7S e 
Rfc£ 110-111 "C (#— . 
[a] D 23 -28. 8° (c 0.997, CHC1 3 ). 

IR (KBr) .v cm" 1 : 2938, 1694, 1510, 1232, 957, 829, 761. 
10 'H MR (CDC1 3 ) (5 2.20 (1H, m), 2.55 (1H, m), 2.67 (2H, t, J=7. 6 Hz), 
2.92 (2H, t, J=7.6 Hz), 2.92 (1H, di), 3.13 (1H, m), 5.73 OH, dd, 
J=4.4 Hz, 6.8 Hz), 6.94 (2H, dt J=2. 6 Hz, 8.4 Hz), 7.16 (2H, dt, J=2. 6 
Hz, 8.4 Hz), 7.23 (1H, m), 7.30 (2H, m), 7.42 (1H, d, J=7.6Hz), 11.0 
(1H, br s) 0 

1 5 MMM 4 2 4- [ (4, 5, 6, 7-x h 7 h H U<*> V [b] ?X >-4-^f )V) v] ^ > 
##M4 tmm<nj5&*m^X,' 4-[(4,5,6,7-;rh^t:KP^> s ./[b:i^X 

54*. 

20 jRj& 87-89 X: (^X^X-x^l— ^ttyfr £>l?£§li)o 

'HNMR (CDC1 3 ) (51.79-2.17 (4H, 1), 2.66 (2H, t, J=7.4Hz), 2.76 (1H, 
di), 2.87-2.95 (3H, m), 5.33 (1H, t, J=4.4 Hz), 6.91-6.96 (3H, m), 7.09 
(1H, d, J=5. 2 Hz) , 7.14 (2H, d, J=S.6Hz). 

mmi 4 3 4- c (6-7*d ^-2, 3- v t f D-iH-r >x>-w ;w =A ^ >-£ 

25 >7°PA°>^=P/], 

!-<* >*V-;U£#fc. dnS#%^J 1 £H«02fJ££/BV>T 4-fc f\P*~> 
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itttt. 

'H NMR (CDCI3) 62.20 (1H, m), 2.51-2.64 (3H, m), 2.79-2. 94 (3H, m), 
3.06 (1H, m), 3.68 (3H, s), 5.68 (1H, t, J=5.0Hz), 6.91 (2H, d, J=8. 6 
Hz), 7.10-7.15 (3H, m), 7.40 (1H, dd, J=1.8 Hz, 8.0 Hz), 7.53 (1H, d, 
J=1.3 Hz). 

mmM4 4 4-[(6-7*P ; E-2 ) 3->-fc Ko-lH-f >x>-l-<;W v!K>if 

&%M4tmm<D%m%m^T> 4-[(6-7*p^-2..3->>b FP-iH-r>^>- 

MM. 108-109 *C &x?;te-T)\r^tt>frB > nmgi) 0 

'H NMR (CDCI3) 5 2.20 (1H, m), 2.57 (1H. m), 2.69 (2H, t, J=8.0Hz), 
2.85 (1H, m), 2.96 (2H, t, J=8.0Hz), 3.06 (1H, m), 5.68 (1H, dd, 
J=4.9Hz, 6.5 Hz), 6.92 (2H, d, J=8.6Hz), 7.10-7.19 (3H, m), 7.41 (1H, 
<3d, J=1.9Hz, 8.1 Hz), 7.54 (1H, d, J=1.4 Hz). 

mMM4 5 4- [(2, 3-5? t: H n-6-7x-JHH- f >5*>-l-< t M^W^O 
if>7°PA>^ 

$mM2 2tmWi<D%m&m^T. 4-[(6-7P : E-2,3-v?fcFP-lH-f 

MA 121-122 °c (v?x^;i/x-x;^— ^3rH->fr*>mm$k)o 

'H NMR (CDCI3) <5 2.25 (1H, m), 2.60 (1H, m), 2.6S (2H, t, J=S.0Hz), 
2.90-3.00 (3H, m), 3.17 (1H, in), 5.78 (1H, dd, J=4. 5 Hz, 6.5 Hz), 6.97 
(2H, d, J=8.6 Hz), 7.16 (2H, d, J=8.6 Hz), 7. 27-7.63 (8H, m). 
mmM4 6 4-[(2-^^;i'Cl,l , -b , 7x-;P]-3-r;W^ h^v]^>ir>7*P 

£|f$l<Wr*£ffl^T, 4-t FP^->^>if>7°PA°>M^^;i/t 
2-^^;i-3-h:7x-;i^^y-jU^e.^b^^#fc. IR* 51^. 
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l H NMR (CDClj) a 2. 24 (3H, s), 2. 61 (2H, t, J=8. 1 Hz), 2.91 (2H, t, 
1=8.1 Hz), 3.67 (3H, s), 5.06 (2H, s), 6.95 (2H, d, J=8.6Hz), 7.14 
(2H, d, J=8.6 Hz), 7.22-7.44 (8H, n). 
5 mMM4 7 4-[(2-/fJHl 1 l , -t*7x-JW-3-<JW^ b*v!K>-t:>7n 

4 1 mmojjfe*® ^t, 4- c (2-* ^ ci, 1 ■ - 1? 7 x x;w -3-< ;w 

16* 154-155 s (Stl^l-A^fV^^iS). 
10 'H NMR (CDC1 } ) (5 2.24 (3H, s), 2.66 (2H, t, J=7.9Hz), 2.92 (2H, t, 
J=7.9Hz), 5.06 (2H, s), 6.95 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6 
Hz), 7.24-7.44 (8H, n). 

mm\4s 4-[(4-yD^-2,3-> ? hh*D-iH-^>x>-i--r;w^^]^>if 

15 ###)3 2£|!3*I©;5&&ffl^T, 4-7'0 ; E-l— f 4-^D^E- 

*y 3ix. 

'H NMR (CDC1 3 ) (5 2. 22 (1H, m), 2.51-2.64 (3H, m), 2.88-2. 97 (3H, m), 
20 3.12 (1H, m), 3.68 (3H, s), 5.78 (1H, dd, J=4.6 Hz, 6.8 Hz), 6.91 (2H, 
d, J=8.6Hz), 7.09-7.16 (3H, m), 7.34 (1H, d, J=7.5Hz), 7.46 (1H, d, 
J=7.8Hz). 

mm 4 9 4-[(4-^Pt-2,3-> J t: KD-1H--T >x>-l--f;l<)^>']^>-if 
yy°unyw 

25 m%M4 tmmvjj&zm^T. 4- [(4- yu*-i, 3-7 t fo-ih>t>- 

JMj£ 112-113 *C (>?x^;i/x-7-;ir-^\^it>^6Sfift). 

'H NMR (CDCI3) (5 2.20 (1H, m), 2.57 (1H, i), 2.67 (2H, t, J=8.0Hz), 
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2.S7-2.98 (3H, m), 3.14 (1H, m), 5.78 (1H, dd, J=3. 5 Hz, 6.6 Hz), 6.92 
(2H, d, J=8.6 Hz), 7.09-7.17 (3H, i), 7.35 (1H, d, J=7.5 Hz), 7.47 (1H, 
d, J=7.9 Hz) 0 

mmms o 4-([4 , -^on-i,i , -b*7x-jn-3-r;i^ h^>-)^>if>7'o 

5 nym*^)V 

^m^tLxnrco JR* 59% 0 

'HNMR (CDClj) 62.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=S. 1 Hz), 3.66 
(3H, s), 5.09 (2H, s), 6.92 (2H, d, J=S.6Hz), 7.12 (2H, d, J=8. 6 Hz), 
10 7.38-7.54 (7H, m), 7.61 (1H, br s). 

mifeM5 1 4-([4'-^DD-l, l , -b*7x-;W-3— r;M K^-»^>if>7'n 

&%M4 tmM®Jjfe*%^T. 4-([4'-£ D D-l, 1' -h'7i ( )V 
* h^v-)^>-fcf>7*DA°>^^^;^e>«M^#I^#7c. JR* 52* 0 

147-148 1: (pixf;p- ^-y->^e>sM^) e 

'HNMR (CDC1 3 ) 52.65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 5.09 
(2H, s), 6.93 (2H, d, J=8.6Hz), 7.14 (2H, d, J=8.6Hz), 7.39-7.53 (7H, 
m), 7.61 (1H, s). 

^»J5 2 4-[(2,3-v?fc: KD-4-7x-;WlH-f >^>-l-<;W^^->]^> 

'HNMR (CDClj) (5 2.20 (1H, m), 2.51 (1H, m), 2.62 (2H, t, J=7. 1 Hz), 

2.90-3.01 (3H, m), 3.19 (1H, m), 3.68 (3H, s), 5.77 (1H, dd, J=4. 6 Hz, 

6.5 Hz), 6.96 (2H, d, J=S.6Hz), 7.15 (2H, d, J=8.6Hz), 7.33-7.45 (8H, 
m) 0 
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ntms 3 4-[(4-7x-;W-2,3-S?tHn-lH-f>5 s >-H'r;W^^]^> 
##004 ^TO©^ffiSfflViT, 4-[(2, 3-^hFn-4-7.xZJHH-f >x 
5 655S„ 

M,& 137-138 t: (> ? x^;i/x-7\'i/— ^^i^>^e>^H B H )o 

'H NMR (CDClj) 52.20 (1H, m), 2.52 (1H, m), 2.68 (2H, t, J=8.0Hz), 
2.91-3.01 (3H, m), 3.20 (1H, m), 5.7S (1H, dd, . J=4. 6 Hz, 6.5 Hz), 6.98 
. (2H, d, J=8.6 Hz), 7.17 (2H, d, J=8.6 Hz), 7.33-7.47 (8H, m). 

'H NMR (CDCI3) 6 2.60 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 3.66 
15 (3H, s), 5.11 (2H, s), 6.93 (2H, d, J=8.7 Hz), 7.13 (2H, d, J=8.7 Hz), 
7. 47-7. 57 (3H, a), 7.66-7.70 (5H, i). 

^>if>7°DA°>^ 

##^4 tmnojjfezm^T, 4- ([4' - h u 7;^p^^;wi, i'-t7x 

20 -M-S-'fJV* h^v-)^>if>7D/t>^^^;P^e>S^b^#)^#7t. iR 
afs 53% 0 

K£ 144 -c mm^9-ji—^D->7)^n^B)o 

■H NMR (CDClj) 5 2.65 (2H, t, J=7.9H.z), 2.91 (2H, t, J=7.9Hz), 5.11 
(2H, s), 6.93 (2H, d, J=8.6Hz), 7.14 (2H, d, J=8.8Hz), 7.47-7. 56 (3H, 
25 m), 7.66-7.09 (5H, m). 

MMW5 6 4-([2',6'-7^5 1 ;i/-l,r-h*7xX;i/]-3-<;i/^ h*>')^>£? 

mmm2 2 tmUfDJj&zm^T, i,i-~j^)vy^)^u>m-h\^m 
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Mli^ibtifc, mm 88*. 

'HNMR (CDCI3) 6 2.01 (6H, s), 2. 59 (2H, t, J=S. 1 Hz), 2.89 (2H, t, 
1=8.1 Hz), 3.66 (3H, s), 5.09 (2H, s), 6.89 (2H, d, J=8.6Hz), 7.09- 
7.20 (7H, 1), 7.38-7. 44 (2H, m). 

5 mmm 57 4- ( ir , e* -v* g^wi , 1 ■ - tr 7 x - m -3-r ;m h * ~» ^ >-t? 

>7*nA>®> 

##^4t^«©^te^fflViT> 4- ( [2' , 6* -y^ ^;U-1 , 1 ' - If 7 x ~ JW -3- 
-f;M b^-»^>i3>7 0 DA>M^^;^S*M{b^$#fc tt iRs&s 51*. 
K£ 136-137 13 (BRx^k- ^*1]->frt>W&ik) . 
10 'HNMR (CDC1,) 62.00 (6H, s), 2.64 (2H, t, J=8.0Hz), 2.90 (2H, t, 
J=8.0Hz), 5.09 (2H, s), 6.90 (2H, d, J=8.6Hz), 7.08-7.25 (7H, in), 
7.35-7.50 (2H, n). 

ftftffl5 8 4-[[3-(7x-;M h^y)7i-;W^ h*v-]^>i?>7"DA°> 
##$11 tWfll©^S*fflViT* 4-t Fn^v^>ii>7°DA°>^^^;ixi 



'HNMR (CDC1 3 ) 6 2.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.01 (2H. s), 5.07 (2H, s), 6. 86-6.94 (3H, m), 7.01 (1H, d, 
J=7.5Hz), 7.07-7.12 (3H, m), 7.25-7.45 (6H, m). 

MMMS 9 4-[[3-(7x-;M: h^«»7x;JW^ h^>']Oif>y'n/^> 

m 

0%M4 tmWiOjjmzm^T, 4-[[3-(7x-;M h^x)7x-;W^ h 

^v]^>-fef>7PA°>^^^;^e>«^f^ti^#fe 0 mm 73* 0 
m 107-108 *c mm^)i—^D->^ibnmB)o 

'HNMR (CDCI3) 6 2.65 (2H, t, J=7.9Hz), 2.90 (2H; t, J=7.9Hz), 5.01 
(2H, s), 5.07 (2H, s), 6.87-6.94 (3H, m), 7.01 (1H, d, J=7. 6 Hz), 
7.06-7.13 (3H, m), 7. 26-7.45 (6H, m). 

mmM6 0 4-[(2,3-i?k F D-2, >T>l-f.)|/) t^y]^ 




t )vu-)Vifi^m^m^mz. mm 92* e 



WO 2004/041266 



221 



PCT/JP2003/014139 



##0iJ3 2£®m<DU&&ft^T, 2,3-^t F P-2, 2-^^;WlH-^ >x 
>-l-*>3&»5 2,3-S?b Ho-2,2-^^^;MH--f >x>-l-3— 31 

5 fclfrfrStf, *jBft-&«*#fc. 2, 3-^ b FO-2, 2-S?*3\ik-lW>5 s >-l- 
t>*^^l 60«o 

'H NMR (CDC1 3 ) (5 1.13 (3H, s), 1.23, (3H, s), 2.62 (2H, t, J=7.5 Hz), 
2.73 (1H, d, 1=15.4 Hz), 2. 86 (1H, .d, J=15. 4 Hz) , 2.93 (2H, t, 1=7. 5 
10 Hz), 3.86 (3H, s), 5.28 (lH,,s), 6.98 (2H, d, J=S.6Hz), 7.11-7.27 (6H, 
m). 

tmmo^m^m^X, 4-[(2,3->'h Y-U-l,l'^^)V-\YL-^> 

15 ^>-i-<;w^e/]^>^>7°PA°>^^^;^e»*^b^^#fc 0 jr* 

46%„ 

'H NMR (CDCI3) 61.13 (3H, s), 1.23, (3H, s), 2. 68 (2H, t, J=7. 3 Hz), 
2.73 (1H, d, 1=18.9 Hz), 2. 87 (1H, d, J=18.9Hz), 2.93 (2H, t, J=7. 3 
Hz), 5.28 (1H, s), 6.98 (2H, d, 1=8.6 Hz), 7. 00-7. 27 (6H, n). 

20 mmm6 2 4-[(2,3-^b>*n-5-^5 i ;p-iH-^>x>-i-<>'W^^3^>-tf 

0U tn«©^iS*ffiViT 4-b h*P^^>if>7 , PA>iI^^;i'i:^$ 
25 it, 2,3-i?b FP-5-*3Sn/-lH-<>x>-l-*>^S©'K 

* 99% 0 

'H NMR (CDCI3) 62.21 (1H, m), 2.36 (3H, s), 2.50 (1H, m), 2.61 (2H, t, 
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J=8.2 Hz), 2. 82-2.91 (3H, m), 3.10 (1H, m), 3. 6S (3H, s), 5.69 (IB, dd, 
J=4.0 Hz, 6.5 Hz), 6.92 (2H, d', J=8. 6 Hz), 7.05 (2H, d, J=8.6 Hz), 
7.14-7.16 (3H, a), 7.30 (1H, d, J=7.7Hz) 0 

3 4-[(2,3-v , fc: }>* D-5-^^-lH-r >x>-M ;W^->]^>if 
5 >7'D/Of 

##Fi4 tmmo^m^m^x, 4- [(2, 3->'t pp-6-^?jhh >x>- 

l-^;W^4 1 v']^>'if>7 9 D/1>^^^;i'^eSffl{b^^t#^:. IR* 31%. 

m& 108-109 *c (e?x^x-x;i— ^-^^smsji). 

•H MR (CDCI3) <5 2. 20 (1H, m), 2.36 (3H, s), 2.51 (1H, m), 2.67 (2H, t, 
10 J=8. 2 Hz), 2. 80-2.94 (3H, m), 3.14 (1H, m), 5.69 (1H, dd, J=4. 1 Hz, 

6.4 Hz), 6.93 (2H, d, J=8.6Hz), 7.04 (2H, d, J=7.7Hz), 7.11-7.16 (3H, 
i), 7.30 (1H, d, J=7.7 Hz) D 

nmrne 4 4-c(2,3->-k Kn-7-^^;i/-iH-^>x>-i-r;w^~>]^>ii 

15 ###13 2 tmmojj&zm^T, 2,3-^t vu-i-^K-m-^y^y-i- 
*>^e> 2,3-^t hd-7-^^;wih— o^y-i-x-jv^ntc, zn^m 

Ml tmmommzm^T 4-bKn^>^>if>7o/t>^5F;i'<hSg-&£ 

^ 57*„ 

20 

'H NMR (CDCI3) (5 2.21-2.49 (2H, m), 2.30 (3H, s) f 2.62 (2H, t, J=7.4 
Hz), 2.85-2.97 (3H, m), 3.18 (1H, m), 3.68 (3H, s), 5.74 (1H, dd, 
J=2.0 Hz, 6.5 Hz), 6.91 (2H, d, J=8.6Hz), 7.06 (1H, d, J=7. 3 Hz), 
7.13-7.23 (4H, m), 

25 mmM6 5 4-[[4-(4-7x/*~>7x./=^>)7x-;i/|;* b^^3^>if>y 
###13 3£|w)1§C>;£&£^T, 4-t H o*->^>if >7*D A>&*^;P 

t 4- (4-7 x y * 7 x y * $") ^ > 5?;p7;p 3 e» * e 
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JfctLTntz. 26%. 

l H NMR (CDClj) 6 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 4.99 (2H, s), 6.89 (2H, d, J=8.6Hz), 6.99-7.13 (11H, m), 
7.31-7.40 (4H, m). 

5 £ffiM6Q 4-[[4-(4-7x;^>7x;^V)7x-;H^h>'>]^>if>^ 
D/t>f 

• ##^J4 <h|WU§07J&&/B^T» 4-[[4-(4-7x7^>'7x/*:»7xX 

M . 167-168 t: («x^;u— ^D->f)^n^n)o 

10 'H NMR (CDC1 3 ) (5 2. 65 (2H, t, J=8. 0 Hz) , 2. 91 (2H, t, J=8.0Hz), 4.99 
(2H, s), 6.91 (2H, d, J=S.6Hz), 6.99-7.15 (11H, m), 7.31-7.40 (4H, ffl), 

7 4-[[4-[4-(hU7;^D^ h*>0 7x7*:>j7xz:;]/];* 
>'] ^ >if > 7* P A 0 >Bfc* 
###]3 2 <h|i^07j?££fflV>T, 4-[4-(HJ7;l/*P;< ^»7i^ 
15 '>]^>X7^tI:H^5 4-[4-(hU7;V*D^>^r'»7x/^>']^>^;P 
7^P-;W£?EM£^£bT#fc. $££###13 3 <hH*i(D7j&£JlV>T> 4- 
bFo^v^>if>7PA>m^^<i: 4-[4-(h'J7J^n^h^»7x; 

yfrj-U* h^Srv')7xy^v]^>X7;VT f t F 27L 
20 'H NMR (CDCI3) (5 2.60 (2H, t, 1=8.1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.67 
(3H, s), 5.01 (2H, s), 6.90 (2H, d, J=6.7Hz), 6.92-7.03 (4H, m), 
7.11-7.20 (4H, m), 7.41 (2H, d, J=8.6Hz). 

mmM6 8 4- [ [4- [4- (MJ 7 ;i'*0* ^-»7i^y]7i-JW^H 

~XK>i?>7niA>m 
25 #%F!l4 tmW.Oljm^B^rs 4-[[4-[4-(h'J7MP/h*-»7x; 
+ v] 7 x ~ )V] * v'] ^ > 7*P A° >M ^ 3^1^ £> ^Bit^ &%tZo 
^ 875K 0 

K£ 137-138 t: (S#X5P;i'—A^>fr£^fl)o 
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'H NMR (CDCI3) 52.66 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 5.01 
(2H, s), 6.90 (2H, d, J=8.6Hz), 6.99-7.03 (4H, m), 7.12-7.20 (4H, m), 
7.41 (2H, d, J=8.6 Hz) 0 

mmm 6 9 4- 1 [4- ( ci , 1 ■ - 1'7 x -m -4-< ivx* ~» 7 x -m * h * *>] ^ 

£ 4-([l, V -¥7 )l**>)^>>'Jl7)V3-)UfrZ%m4kf>^ 

'H NMR CCDCI3) 6 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.67 
0 (3H, s), 5.01 (2H, s), 6.91 (2H, d, J=8.6Hz), 7.05-7.14 (6H, bi), 
7.30-7.48 (5H, m), 7.55-7.58 (4H, m). 

9mm 7 0 4-[[4-([i,i'-b^x-;W-4-r;p^-»7x-;i/]^ h^^]^ 

4 t IWiacDTj V>T, 4- [ [4- ( [1 , 1 ' - tf 7x-M -4--f x) 

84*. 

M£ 196-197 t (»Kx^;W— A+U->d>6f|«!fft). 
'H NMR (CDCI3) (5 2. 66 (2H, t, J=7.9Hz), 2.92 (2H, t, J=7.9Hz), 5.01 
(2H, s), 6.92 (2H, d, J=8.6Hz), 7.05-7.13 (6H, m), 7.31-7.48 (5H, m), 
7.55-7.58 (4H, i). 

nMM7 1 4-[[4-[4-(7x~;M h^y)7xy^y]7i~;W^ h^x]^ 

sa^*tiT#L urn 24x, 

'H NMR (CDClg) 6 2.60 (2H, t, J=8.0Hz), 2.89 (2H, t, J=8.0Hz), 3.66 
(3H, s), 4.97 (2H, s), 5.05 (2H, s), 6.88-6.97 (8H, m), 7.11 (2H, d, 
J=3.6 Hz), 7.34-7.47 (7H, m). 
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mmM7 2 4-[[4-[4-(7xx;lo< f^y)7xy^->]7i-;W^ h^v-]< 

4 <h |WH£©?j&£ffl ViT, 4- [ [4- [4-(7x-JW h*'»7i 7 . 
7 x ~ )V\ X h * >-] 1 >if > 7* D /I >m ^ 6 ^gffc£f & 
5 55%. 

It£ 180-181 TC (IHfeX^;i^\*lJ->^6fllSJft). 
'H NMR (CDC 1 3 ) a 2. 65 (2H, t, J=8. 0 Hz), 2.91 (2H, t, J=8.0Hz), 4.98 
(2H, s), 5.05 (2H, s), 6.89-6.97 (8H, m), 7.13 (2H, d, J=8.6Hz), 
7.26-7.45 (7H, m). 

10 mmM7 3 4-[(2,3-^k KD-5-* h*->-lH--f >x>-l~f M^i^l^O 
if>7 p OA , >m^5 1 ;P 

4-t Ko=^v ; ^>if>7*p/t>M^5 1 ;wt 5-^ h^v-i--f >?;—M*&& 

15 @fc."&$&£a&tfr*£UT&fc. 5-^ h*->-l~f >^V >^e>OJR^ HXo 
'H NMR (CDClj) 6 2. 19-2. 29 (1H, m), 2.47-2.58 (1H, m), 2.61 (2H, t, 
J=8.1Hz), 2.82-2. 88 (1H, m), 2.91 (2H, t, J=8.1Hz), 3.08-3.19 (1H, 
m), 3.68 (3H, s), 5.66 (1H, dd, J=3. 6 Hz, 6.5 Hz), 6.78-6.82 (2H, m), 
6.91 (2H, d, J=8.6Hz), 7.12 (2H, d, J=8.6Hz), 7.31 (1H, d, J=8.2Hz). 

20 H»J7 4 4-[(U-yt h*v-lH-^ >x>-W ^)*3r~>:K> 

if>7°UA>^ 

. *M^4£H»0#ftft/flV>T, 4-[(2,3-^bFo-5-^h*y-IH-^>T 
>-l )1/) '>] ^ >-tf > 7° P /I >tt* ^fl* £> »K* 
673!. 

25 1$* 87-88 t: (BBtX^;P— ^U->3^6II*SI1). 

'H NMR (CDC1 3 ) (5 2.18-2.28 (1H, m), 2.46-2.59 (1H, m), 2.67 (2H, t, 
J=8.0 Hz), 2.81-2.90 (1H, m), 2.92 (2H, t, J=8.0 Hz), 3.06-3.17 (1H, 
1), 5.68 (1H, dd, J=3.6 Hz, 6.5 Hz), 6. 74-6.82 (2H, m), 6.92 (2H, d, 
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J=8.6 Hz), 7.14 (2H, d, 1=8. 6 Hz), 7.31 (1H, d, J=8. 2 Hz). 

5 4-[(5-7PP-2,3-i>t KD-lH-^>T>-M;W:t*v']^>if 

###13 2tmUO^^m^X, 5-^nn-K>^;>^5 Hnn- 

5 i--r>yy-;i/^#fc 0 mvt, $st##M3 3 tmmvjj&itm^T, 4-b 

^£B£$fr3fc£l<Tt#7co 5-^DO-l-T >^V>^&(Z)iR$ 33%o 
'H NMR (CDC 1 3 ) 52.16-2.27 (1H, m), 2. 49-2. 59 (1H, m), 2.62 (2H, t, 
J=8.2Hz), 2.83-2. 90 (1H, m), 2.91 (2H, t, J=8.2Hz), 3.05-3.17 (1H, 
10 i), 3.68 (3H, s), 5. 67 (1H, dd, J=4. 3 Hz, 6.6 Hz), 6.91 (2H, d, J=8. 6 
Hz), 7.14 (2H, d, J=8.6Hz), 7.19-7.33 (3H, m). 

mmM7 6 4-[(5-^PP-2,3->'t F □-lH-'f >f>-l-^ik) t^">]^>€ 

^M4tmn<D%m%m±T, 4-[(5-7PP-2,3->>t fp-ih-t>x>- 
m& 136-137 1: mn^)v— ^D->^^n^) a 

'H NMR (CDC 1 3 ) 5 2.17-2.28 (1H, m), 2.51-2.62 (1H, m), 2.67 (2H, t, 
J=7.9Hz), 2.85-2.90 (1H, m), 2.93 (2H, t, J=7.9Hz), 3.06-3.17 (1H, 
m), 5.67 (1H, dd, J=4.4 Hz, 6.6 Hz), 6.91 (2H, d, J=8.6Hz), 7.14-7.33 
20 (5H, m)„ 

mtmi7 7 4-[(5-7;i/^D-2,3-f/t KP-1H-^ >=f>-\"< Mtti/lsO 

25 ^tFa+M^^/o/oi^^t 5-7;i^p-w>^v-;i^e 

4- [ (5- 7 )V* P -2, 3->- t F P -1H--T >x >-l -< )V) ~>] ^ >if > 7° P A° > 

^/^^f#feo ?att zziz^M4tmm(Djj&*m^T. 4-[(5-7;i^ 

P-U-yb F P -1H--T >T >-l--f ;W >if >7°P A° >^ ^ 3^l"fr £> 
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s-7)v*u-i-4>?j>&p><dw 40*. 

124-125 °C (yIfjl/X-fJl-A^>;!l^S^B B a). 
l H NMR (CDC1 3 ) <52.lS-2.29 (1H, m), 2.50-2.62 (1H, m), 2.67 (2H, t, 
J=S.OHz), 2.85-2.89 (1H, m), 2.93 (2H, t, J=8.0Hz), 3.07-3.18 (1H, 
5 m), 5.68 (1H, dd, J=4.1 Hz, 6.5 Hz), 6.90-6.98 (4H„ m), 7.15 (2H, d, 
J=8.6 Hz), 7.33-7.37 (1H, m) 0 

mmm i s 4-[(2, 3-^t f p-s-^^wih-t y=fy-\- uv)^-y\^yM 
10 i-^yyy-jizmco mvto ^e>}c##f!i3 3 tmm<Djj&zm*T, 4-b 

Yn^y^y^yy'uAym^^t s-^^-w >:*V-;i^S> 4- 

[(2,3-vt Ho-5-^5 1 ;P-lH-<>x>-W;i')^v]^>'tf>-7°D/N 6 >m^ 
3Ml-&f#fc. ££>l;:###H£l^©#&£^T, 4-[(2,3-i?tK 

D-5-^^-iH--r>x>-w;i/)^~>]^>-fe'>7°o/t>m^^;^^SM 

15 ft^'#)£#fc 0 5-^^-l--f>^7>/&^©JK^ 29!So 
StS 74-75 V (yIfJH-7Jh-A^>A^^ a B B ), 
'H NMR (CDC 1 3 ) 5 2.13-2. 25 (1H, m), 2.34 (3H, s), 2. 49-2.60 (1H, m), 
2.68 (2H, t, J=8.0Hz), 2.80-2.91 (1H, m), 2.92 (2H, t, J=8. 0 Hz), 
3.04-3.13 (1H, m), 5. 69 (1H, dd, J=4. 5 Hz, 6.5 Hz), 6.94 (2H, d, J=8. 6 

20 Hz), 7.10-7.19 (4H, m), 7.24 (IH, s)» 

nnni 9 4-[(2,3-vt fo-6-^ h*->-iH--r y?y-\-^ )V)***A^y 

^yy'unym 

25 4-k Ko^s/^>-tf>ypA>^^^;i/t 6-^ h^v-i-r>^v-;^e. 

4- [ (2, Z-V h H D "6-^ h * y~ lH-f >x >-l --f ; W * * v] ^ >i? > 7° □ /t > 
E*3\M/£f§fc. ft&ft. $&t##f!l4ilWltI(Z)^^ffl^T, 4-[(2,3-vh 
KD-6-* h^>-lH--f >x>-l-< ;i/)**v]^>if>7 0 aA°>^*3\W£> 
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'HNMR (CDCl,) (5 2.14-2.25 (1H, m), 2.51-2.63 (1H, m), 2.67 (2H, t, 
J=S.OHz), 2.79-2. 88 (1H, m), 2.93 (2H, t, J=8. 0 Hz), 3.01-3.09 (1H, 
5 b), 3.79 (3H, s), 5.69 (1H, dd, J=4. 8 Hz, 6.5 Hz), 6. 86-6. 97 (4H, m), 
7.13-7.20 (3H, m). 

MffiMS 0 4-[(5-7n ; E-2,3-vt FD-lH-f >t ! >-1-< ;W^v]^>-tf 

#%M3 2 tmrno^m^m^x, s-ya^-i-^yy/y&t, 5-7*0^- 

10 1~Y / -JUZmCo ffitfe, ?e(C#tfJ3 3(!:^i©^^HT, 4-b 
h'n^y^^^D/^i^^i 5-yo^E-i-f >^y-;^^ 4 -[(5- 
7~n^-2, 3-^tFn-iH-i'>5 :f >-i-r;k)^^]^>-t:>ynA°>m^?;P 
ftitf. $e.(v##f!l4timc7)^^^T, 4-[(5-7d^-2,3-> ? 

^^^-\^ y^y-\-^ )V)^y]^y^yy°u;\ym^)Vii^m.mi^ 

15 5-7'D ; E-l-i'>^y >^e»©iR^ 29%c 

fflj& 133-134 t: (yifJl,x-fJV- ^*1*->frS??iS£JI)o 
'HNMR (CDCl,) 62.15-2.27 (1H, m), 2.47-2.59 (1H, m), 2.67 (2H, t, 
J=8.0Hz), 2.83-2.89 (1H, m), 2.92 (2H, t, J=8.0Hz), 3.06-3.18 (1H, 
m), 5.66 (1H, dd, J=4.5 Hz, 6.5 Hz), 6.91 (2H, d, J=8. 6 Hz), 7.15 (2H, 

20 d, J=S. 6 Hz), 7.26 (1H, d, J=8.0 Hz), 7.36 (1H, d, J=8. 6 Hz), 7.44 (1H, 
s), 

3§»!l8 1 4-[(2,3-y*k K D-5-7x J *~>-lH-f >x>-l-f 
>-ff>7°DA°>^ 

#^M3 2 tmmo^m^m^x, 5-7i;^>-k>^;>^5 5-71 

25 J*is-\-^y5?;-)VHmc a ®vt e 2 t>\Z0%M 3 3 tmm(Dj5&zm* 
T, i-h^u^~yKyizyy°n^ym.^)lt 5-7x7 *->-i-r y?J-)l 
4-[(2,3-^t: KD-5-7x7 + 5>-iH-^>x>-l-<;W^+>-]^>ii> 

■^u/^ym^ju^nrco mvt. zzizmmHtmmM&zm^x. 4- 
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[ (2, 3-7; h F P-5-7 v-lH-f >~r >-W ;W ->] ^ >if > 7°0 A > 

M& 92-93 °C (ylfK- ^l^^1t>frS??3iSJI) 8 
'H NMR (CDClj) <5 2. 18-2.29 (1H, m), 2.50-2.61 (1H, m), 2.67 (2H, t, 
5 J=8.0Hz), 2.81-2.90 (1H, m), 2.90 (2H, t, J=8. 0 Hz), 3.05-3.18 (1H, 
m), 5.70 (1H, dd, J=3. 9 Hz, 6.5 Hz), 6.87-6.90 (4H, m), 7.00-7.17 (5H, 
m), 7. 29-7. 38 (3H, m). 

mrnms 2 4-[(2,3-vtFD-4-^^;wiH-^>x>-i--r;w^->]^>-t: 
yfunymt^fr 

10 ##f!i3 2 tmmvjj&zm^x, 4-*?jv-i-4 a-^^ji- 

F □ >-fe? > 7d /\° >^ £ 4-* ^)V-i -<iy?J -)Vfr <E> SjBfc'S- 
tt*afi»*tbT#fc. 4-^5 1 ;ww>^y>^e,©Jix^ 4*. 

'H NMR (CDCI3) 6 2.15-2.28 (1H, m), 2. 30 (3H, s), 2.48-2.57 (1H, m), 
15 2. 62 (2H, t, J=8. 1 Hz), 2.78-2.89 (1H, m), 2.91 (2H, t, 1=8.1 Hz), 

2.99-3.09 (1H, m), 3.68 (3H, s), 5.73 (1H, dd, J=4. 1 Hz, 6.7 Hz), 6.93 

(2H, d, J=8.6Hz), 7.12-7.19 (4H, m), 7.25-7.27 (1H, m)c 

H»!l8 3 4-C(2,3-^bHD-4-^^;i/-lH-<>x>-l--f;V)^v']^>-if 

y^unym 

20 m^M4£®M<Djjm&m^X. 4-[(2,3-vt:FP-4-^5 1 ;P-lH-r>T r >- 

)V)^y]^y^y^u/^ym^)vt^mmi^^ntc. w& 65$. 

ftjft 121-122 «C (yI^H-fJP-A^>^^^). 
'H NMR (CDC1 3 ) 6 2.16-2.27 (1H, m), 2.29 (3H, s), 2.49-2.61 (1H, m), 
2.68 (2H, t, J=8.1 Hz), 2.79-2. 92 (1H, m), 2.92 (2H, t, J=8. 1 Hz), 
25 3.00-3.09 (1H, m), 5.73 (1H, dd, J=4. 1 Hz, 6.7 Hz), 6.94 (2H, d, J=8.6 
Hz), 7.11-7.19 (4H, ra), 7.25-7.27 (1H, m). 

mmm 8 4 4-[(2, 3-7 fc F D-5, 6-v^ F^v-IH-'T >x>-l-< ;» sh^v] 
'Oif 77*0/1 7^^' 
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3 2 tmmvjj&zm HT\ 5, 6- V* h * v-W >?J >fr £> 5, 6- 

ffiV^T, 4-h KP4 : ^>if>7*D/1>^^5 l .n^ 5,6-7* f >y 

-/-;^5*«ft^«i*e6t»*tbT#&. 5, 6-7* h^-i-O^/ > 

5 42$. 

'HNMR (CDClj) 62.14-2.26 (1H, i), 2.49-2.60 (1H, m), 2.62 (2H, t, 
J=S.2Hz), 2. 79-2.89 (1H, m), 2.91 (2H, t, J=S. 2 Hz), 3.04-3.14 (1H, 
m), 3.68 (3H, s), 3.S6 (3H, s), 3.89 (3H, s), 5.68 (1H, dd, J=3. 6 Hz, 
6.6 Hz), 6.81 (IH, s), 6.91-6.94 (3H, m), 7.14 (2H, d, J=8.5Hz) 0 
10 mmM8 5 4-[(2,3-^t Kd-5,6-7* h^v-lH-<>^>-l-<;W^->] 

&*M4 tm&<D%&&m\t*T* 4-[(2,3-7k Kn-5,6->?^ h^v^-lH— T 

>T f >-i--f;i/)^^]^>if>7 0 D/i>m^5 L ;^£Siifb^^#feo ir 



15 ma 90-92 1: &jlj-)\,jl-7-)v— ^vyfrBmi&m). 

'HNMR (CDC 1 s ) 62.16-2.25 (1H, m), 2.49-2.61 (1H, m), 2.67 (2H, t, 
J=8.0Hz), 2.80-2.91 (1H, m), 2.93 (2H, t, J=8.0Hz), 3.04-3.15 (1H, 
m), 3.89 (3H, s), 3.91 (3H, s), 5.69 (1H, dd, J=3.7 Hz, 6.6 Hz), 6.80 
(1H, s), 6.89-6. 96 (3H, m), 7.15 (2H, d, J=8.6 Hz). 

20 mmms e 4-CC2, Kp-5-(4-^^;P7x-;w-iH-r>x>-i-<;w 



<=> 5-(4-^^;u7x-;w-i--r >?/-jiznrco mw, $e»i;#ti3 3i 

ftM<Dj5&%:m^T. 4-k Fo^->^>if>7pA>^^5 L ;i'i 5-(4-*^;P 

;u7x-;w-i--r >^v>^e>©iR$ 31X0 

'HNMR (CDC1 3 ) 62.21-2.32 (1H, m), 2.40 (3H, s), 2.52-2. 62 (1H, m), 
2.63 (2H, t, J=8.0Hz), 2.92 (2H, t, J=8.0Hz), 2.96-3.03 (1H, m), 



$ 435Ko 
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3.15-3.26 (1H, m), 3.68 (3H, s), 5.76 (1H, dd, J=4. 1 Hz, 6.6 Hz), 6.95 
(2H, d, J=8.6Hz), 7.15 (2H, i, J=8.6Hz), 7.23-7.26 (2H, m), 7.43- 
7.49 (5H, m). 

mmms 7 4-[[2,3-5?k Fn-5-(4-pWU7x-;i/)-lH-f >x>-l--f;H 
5 **:>;K>-tf>7°PA*>^ 

4 t mWi<Dljl&$:% ^X, 4- [ [2, 3-5? t H P-5- (4-^^7i-JV) - 

iH— r >?>-\-^M**is]<>i£>7n^>m*?)Vfrzmm{t&®*nfzo 
m& 159-160 1: (iiifjHA^>2i^sgi). 

10 'H NMR (CDCl,) <5 2. 20-2. 31 (1H, m), 2.40 (3H, s), 2.51-2.62 (1H, m), 
2.68 (2H, t, J=8.0Hz), 2.94 (2H, t, J=8.0Hz), 2.95-3.00 (1H, m), 
3.14-3.22 (1H, id), 5.76 (1H, dd, J=4. 2 Hz, 6.6 Hz), 6. 96 (2H, d, J=8. 6 
Hz), 7.16 (2H, d, J=8.6Hz), 7. 23-7.26 (2H, m), 7.43-7.50 (5H, m). 
8 8 4-[[5-(4-7MD7i-JV)-2, 3-5 ? k Kn-lH-f ->5*>-M 

15 M**i/]^>1£>7uAym* : ?)V 

##Fii3 2tmu®jj&zm*T, 5-(4-7Mo7x-;i/)-i-r>^;> 

3 tW«0*Sc*ffiViT, 4-b FD*$/'<>i£>7 r O/t>'fc*9\>l'£ 5- (4- 7 

\;vto7i-;w-i-^ >^y-^6*awb-fr»*ee»*tbT»fc. 5- 

20 (4-7MP7X-JW-1- o?y>frt><Dwm 31%. 

'H NMR (CDCl 3 ) 52.19-2.31 (IH, m), 2. 52-2.62 (1H, m), 2.63 (2H, t, 
J=8.0Hz), 2.92 (2H, t, J=8.0Hz), 2.94-3.01 (IH, m), 3.14-3.25 (IH, 
m), 3.68 (3H, s), 5.76 (IH, dd, J=4.2Hz, 6. 6 Hz), 6.95 (2H, d, J=8. 6 
Hz), 7.09-7.16 (4H, m), 7. 38-7.55 (5H, m). 
25 mm\8 9 4-[[5-(4-^;^D7o:^A-)-2, 3-5?k Hd-1H-< >^>-l-<f 
;U]^5-]^>-tf>7°D/1>^ 

#%#I4 tl^OT^^^T, 4-[[5-(4-7Mn7x-JW-2, 3-7k K 
. o -l H-< >x >- 1 ->W 5']^ >if > 7' D A" * 3="^ & ^Hfb^tl £ 
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mco JR¥ 86!Ko 

IfcjA 169-170 °C mm^JV— *\*D->frt>W&Mi)o 
'HNMR (CDC1 3 ) 5 2.20-2.31 (1H, m), 2.53-2. 64 (1H, m), 2.68 (2H, t, 
J=8.0Hz), 2.93 (2H, t, 1=8.0 Hz), 2.95-3.01 (1H, m), 3.14-3.25 (1H, 
5. m), 5.77 (1H, dd, J=4.2Hz, 6.6 Hz), 6.96 (2H, d, J=8.6Hz), 7.09-7.18 
(4H, m), 7.39-7.54 (5H, m) c 

mmrns o 4-(^>i/[b,d]77>-2-fjM h**>)^>t?>;/nA>K;* 
io 2- p d * ?m > v ib, dj y 9 ># 6 mmit^m * a & l t#&. 

W 35!K 0 

'HNMR (CDClj) 6 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.17 (2H, s), 6.94 (2H, d, J=8. 6 Hz), 7.13 (2H, d, J-8. 6 Hz), 
7.32-7. 58 (5H, m), 7.95 (1H, d, J=7.8Hz), 8.02 (1H, s). 

15 mm\d i 4- ( > v [b, d] 7 ^ >-2--r ;m h y^.yy'un >m 
&%m4 tmm<D%fe&m\<*T, 4-(^>i/[b,d]7 7>-2-rjM h*~» 



tt£ 175-176 «C »*X5 t ;U-A*1J->^6W|Ji). 
'HNMR (CDClj) 52.66 (2H, t, J=8.0Hz), 2.92 (2H, t, J=8.0Hz), 5.18 
20 (2H, s), 6.94 (2H, d, J=S.6Hz), 7.13 (2H, d, J=8.6Hz), 7.32-7.58 (5H, 
m), 7.96 (1H, d, J=7.4 Hz), 8.03 (1H, s). 

###13 ,2tW<i©^fic*fflViT» 5-7x-JhK>^V>^5 5-7x- 
25 ;i/-W>$V-;Hfcf»fc. fatf. £££###13 3tWm<D%&&MtoTs 



'HNMR (CDClj) 5 2.20-2.31 (1H, ra), 2. 54-2. 70 (1H, m), 2.62 (2H, t, 



■WL*?)Vfrt>&m<k&'b$:&it. 80Xo 




>M^5^;i/i 5-7x~;u-i— r >*V-;i^s^ 
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1=8.1 Hz), 2.92 (2H, t, J=8. 1 Hz), 2.9S-3.04 (1H. m), 3.14-3.28 (1H, 
m), 3.68 (3H, s), 5.77 (1H, dd, J=4. 2 Hz, 6.6 Hz), 6.95 (2H, d, J=8. 6 
Hz), 7.15 (2H, d, J=8.6Hz), 7.32-7.60 (8H, m). 

m&M 9 3 4-[(2,3-^b FD-5-7x-;i/-lH-f>T ? >-l-'l';P)^^->]^> 

5 if>7°DA°>m 

^mM4tmm<Djjm%m^T, 4-[(2,3-> , fc Fo-5-7i-JHH-f>7 

72*. 

M& 148-149 x: (»Kx^;k-^W>^&^sfefi). 

10 'H NMR (CDC1 3 ) 52.21-2.32 (1H, m), 2.55-2.75 (1H, m), 2.69 (2H, t, 
J=8.0Hz), 2.94 (2H, t, J=8.0Hz), 2.95-3.01 (1H, m), 3. 16-3. 25 (1H, 
m), 5.78 (1H, dd, J=4. 2 Hz, 6.6 Hz), 6.97 (2H, d, J=8.6Hz), 7.17 (2H, 
d, 1=8. 6 Hz), 7.32-7.60 (8H, m) 0 

M1fcM9 4 4-[[2,3-yt Fn-5-(4-/ b+>'7x-;i/)-lH-<>x>-l-^ 

15 )V\^ ; y^yMyfuAym.^)v 

#%#I3 2 tmm<Dj5&&m^T. 5-(4-;* h^->7x^)-l--f >^v> 

fre, 5-(4-^ h^->7x-jw-i-r >^v-;v^f#fc 0 mvto ^^zm^ms 
3 tmmvij&zft^T, 4-h \iu^^>^>-fnn>m^)vt 5-(4-* 

h^v7x-^)-l-^>^/HW^«^$eMfv(!:tTllfc. 5- 

20 (4-^ h^v7x-;i/)-l--r>^/>^e>CDiR$ 38X, 

'H NMR (CDC 1 3 ) 5 2.20-2.29 (lH, m), 2.49-2.60 OH, m), .2.62 (2H, t, 
J=7.8Hz), 2.92 (2H, t, J=7.8Hz), 2.93-3.00 (lH, m), 3.15-3.23 (1H, 
m), 3.68 (3H, s), 3.85 (3H, s), 5.75 (1H, dd, 1=4.1 Hz, 6.6 Hz), 6.94- 
6.99 (4H, i), 7.14 (2H, d, 1=8.6 Hz), 7.41-7.53 (5H, m). 

25 H»J9 5 4-[[2,3-^t Kn-5-(4-^ h^v'7x-;V)-lH--f>5 i >-l-< 

; w ->] * >v > 7° □ a >m 

;w-iH-^>r>-i-^;W^^~>]^>-tf>7°p/om^^;^^*^{i:^t)^ 



WO 2004/041266 PCT/JP200J/014139 

234 

ma 151-152 "c mm^ji—^n-yfribw&^o 

'HNMR (CDC1 3 ) (5 2.19-2.30 (1H, m), 2.51-2.65 (1H, m), 2.68 (2H, t, 
J=8.0Hz), 2.94 (2H, t, J=8.0Hz), 2.96-3.00 (1H, m), 3.14-3.22 (1H, 
5 m), 3.85 (3H, s), 5.70 (1H, dd, J=4. 1 Hz, 6.6 Hz), 6.94-7.00 (4H, m), 
7.17 (2H, d, J=8. 6 Hz), 7.41-7.53 (5H, m) 0 

mm 9 6 4-[[5-(4-^Dnyx~;i/)-2,3->?hHn-iH-r>5 ; >-i-r;H 

>-3 ^ yM > 7° d a >m* 

io ^ 5-(4-^pp7x-;0-i--r>^v-;p$#7 t co mm. ^^\zm%ms zt 
mn<D-%m*m^Ts 4-b FD^>t'>yDA>i/^i 5-(hdd 
7 x - )V) - w > ^ / <z> mmit^ * b em* tvxntzo 5- (4- 7 □ 

D7x-JW-I-^ >yy>^e»oiK^ 43%. 

'HNMR (CDCI3) 62.16-2.30 (1H, m), 2.50-2. 56 (1H, m), 2.62 (2H, t, 
15 J=8.0Hz), 2.92 (2H, t, J=8.0Hz), 2.94-3.02 (1H, m), 3.14-3.23 (1H, 
m), 3.68 (3H, s), 5.76 (1H, dd, J=4. 3 Hz, 6.5 Hz), 6.94 (2H, d, J=8. 6 
Hz), 7.15 (2H, d, J=8.6Hz), 7.38-7.52 (7H, m). 
^»J9 7 4-[[5-(4-7pn7x-;W-2,3-^h Fd-ih— r >x>-i-<;iO 

->] ^ >m y 7° n a >m. 

20 0%M4tmm<Djj&%m^T. 4-[[5-(4-7PP7x-;W-2,3-;7fcFP- 
1H--T y?y-\--[ Mit*yi^yvyyunym*^)VfrzmMit&®Kmz 0 

mm 93*0 

mm 165-166 r (mm^ji— A^-tf->^s^ 0 B B ). 

'HNMR (CDC1 3 ) 62.18-2.31 (1H, m), 2.51-2.63 (1H, m), 2.68 (2H, t, 
25 J=7.8Hz), 2.93 (2H, t, J=7.8Hz), 2. 97-3. 02 (1H, m), 3.15-3.19 (1H, 
m), 5.77 (1H, dd, J=4.3Hz, 6.4 Hz), 6.96 (2H, d, J=8. 4 Hz), 7.17 (2H, 
d, J=8.4 Hz), 7.38-7.55 (7H,' m), 

8 (+)-4-[(5-7PP-2,3-yt: HP-lH--l'>-r>-l-1';i/)^-^v]^ 
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y^yy'unym. 

4-[(5-^np-2J-v t Fn-lH--f>x>-l-i'^)^^v]^>ii>7 0 DA> 
ft (50 ng) vmmm*?m?h!?7 7<<- (ft 7 A : CHI RALCEL O 
J (50 mmIDX500 mm, ^f-te;Wfc$*l5M» , : 'VM* >/X* - 

5 ;!;<=4:L 8t& : 70 mL/min, tjyAUm : 35 "C) ^^TMbT» 
#j (24 mg) 

[a], M +8.2° (c 0.45. CHC1 3 ) 0 

9 (-)-4-[(5-^OP-2,3->?t Ho-lH-<>x>-W;i')^v']^ 

10 4-[(5-^OP-2,3-v k KD-lH-<>x>-l-^;0:t*:^>i?>7°DA°> 
ft (50 ig) OT»07h^77^f- (ft 7 A : CH I RALCEL O 
J (50 mmIDX500 mm, &'( f ±)Wb¥XM9& , ^S5*S : ^+f->/X^y- 
;i/=4:K : 70 mL/min, ft7hf^m. : 35 *:) Sffl^T^lTtl^ 
m (23 ig) £#fco 

15 [a] D n -6.2° (c 0.53, CHC1 3 ). 

mm 1 0 0 4-K>7[b]^7i>-3-'f;M h=¥v-)^>if >7°PA>m 

4-t HD^^>-tf>7*DA>^5 1 ;^&SH'fb^tl^#feo 79*. 

20 

'H NMR (CDC1 3 ) 52.67 (2H, t, J=7.4 Hz), 2.90 (2H, t, J=7.4 Hz), 3.69 
(3H, s), 5.27 (2H, s), 6.96 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 
7.33-7.40 (2H, m), 7.48 (1H, s), 7.80-7.90 (2H, ra)„ 

1 0 1 4-K>^[b]^7x>-3-f-JW h^ri/)^y^L>~funym 

25 m%M3 s t®M<Djjmzm^T. 4-K>v*[b35F:t7x>-3--f;Mh* 
v)^>if>7°PA°>m^^;^e»^>f^ti^#7co jr^ S6% 0 
125-126*0 (ftftx^i— 5?<y^Dtr;i/x-x;V'^5S<s*). 

'H NMR (CDCI3) 62.65 (2H, t, J=7.4Hz), 2.90 (2H, t, J=7.4Hz), 5.25 
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(2H, s), 6.95 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 7.30-7.40 (2H, 
m), 7.45 (1H, s), 7.81-7.89 (2H, ■). 

MffiMl 0 2 4-OH--T >.K-;W2--f;M V*y)^y^iy7unym*^)\< 

tmm<D%fe&m^T, iH~r >y-)v-i-*$ jvt 4-t hp 

KjA 156-157 <C (SiifJlr-^YvyDlfjU-fM^^). 
'HNMR (CDC1 3 ) (5 2.59 (2H, t, J=7. 4 Hz), 2.89 (2H, t, J=7.4Hz), 3.66 
(3H, s), 5.21 (2H, s), 6.52 (1H, s), 6.92 (2H, d, J=8.6Hz), 7.08-7.21 
(4H, m), 7.35 OH, d, J=7.4Hz), 7.59 (1H, d, J=7.5 Hz), 8.33 (1H, br 
10 s) 0 

mmm l o 3 4-dH-f > K-^-f ;m Y^y)^y^y^unym 

MA 131-133^ (^mx^~^-rv7°nh°;i/x-^;i/^e»^ H B e)„ 
15 'HNMR (CDCI3) 52.65 (2H, t, J=7.4Hz), 2.91 (2H, t, J=7.4 Hz), 5.21 
(2H, s), 6.52 (1H, s), 6.91 (2H, d, J=8.6Hz), 7.09-7.22 (4H, m), 7.31 
(1H, d, J=7.4Hz), 7.57 (1H, d, J=7.5Hz) v 8.33 (1H, br s). 

mmmi o A 4-[<2,3-$>fc ^u-i-^^^-m-^ y^y-i-^ M^yi^y 

20 &%MA£mm<D%&&m\,*T. 4-[(U-yi:FD-7^^HH^>T> 

i-^)\<)**i'^>v>7uKym*?)Vfrzmm<k-€i®*ntc 0 mm 38*. 

K£ 128-129 e C (^X^X-^;P— A^>*6SiH), 
'HNMR (CDC1 3 ) <5 2. 27-2.50 (2H, m), 2.33 (3H, s), 2.67 (2H, t, J=8. 0 
Hz), 2.90 (1H, m), 2.92 (2H, t, J=8.0 Hz), 3.15 (1H, m), 5.74 (1H, dd, 
25 J=1.7Hz, 3.5 Hz), 6.92 (2H, d, J=8.6Hz), 7.06 (1H, d, J=7.3Hz), 
7.12-7.23 (4H, m). 

Umni 0 5 4-[(3-^Da^>\/[b]^x>-2-<;W;* h^v]^>if>^ D 
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4-t Fn*ri/K>-V>7uX>Wt*?)l' (0.91 g. 5.0 mmol), 3-£DP-2- 
^>y?t7x>^^/-> (1.0 g, 5.0 mmol), f h?tFD77> (50 
mL), h U 7*^*7.7 W > (1.3 g, 6.5mraol) *«k^T7*v*Jl/#-;i/vtT 
(1.7 g, 6.5 mmol) 0ffi£ttfc£fi"T?-Hfeat#Lfc. R*fi^»S 
5 ftttb&H, 5«teWRx^T#2Rbfc«, zkifcbfc. «B£ 

^ (1. 6 g, iK^ 87%) 

.jH£ 97-98 1: (SKx?;ir- > ? <v7°Dt:;vx-x;i^— M^^&mNi). 

•10 'H NMR (CDC1 3 ) <52.59 (2H, t, J=7.5Hz), 2.89 (2H, t, J=7.5Hz), 3.66 
(3H, s), 5.36 (2H, s), 6. 93 (2H, d, J=8.6Hz), 7.12 (2H, d, J=S. 6 Hz), 
. 7.37-7. 48 (2H, m), 7.77-7.84 (2H, ■). 

£Ml 0 6 4-[(3-^OD^>V P [b]?X>-2--r;W^ h^v]^>1f>7°n 

15 4-[(3-7no^>\/[b]^X>-2-r;i/)^ h^v-]^>if>7"D/N°>M^^ 
(1.5 g, 4.0 mmol), fh7tHD77> (20 mL), J—)\> (5 mLK tK 
(2 mL) ^<k^7jcm'ft:U5 1 ^A-7k?ntl (0.34 g, 8.0 mmol) 
T?-?fc«#Ufc. R«»^:*ft 0.5 jBjetHTtHil/, »«x.^)p-c»Hti-b 

20 JETT^icbfc. Si^S/'JMM7A^nTF^77^- (^^>/S 
ilf;N:l) T««U «JB^^4lr (1.3 94JK) 

136-137 «c (ftSx^P— ^<y7 , otr;px—7 t ;p^sfii»fi). 

'H NMR (CDCI3) 6 2.65 (2H, t, J=7.5Hz), 2.91 (2H, t, J=7. 5 Hz), 5.37 
(2H, s), 6.94 (2H, d, J=8.7Hz), 7.13 (2H, d, J=8.7Hz), 7.38-7.45 (2H, 
25 m), 7. 77-7.83 (2H, m), 9.68 (1H, br s). 

nmmi o V 4-[(3-*3^^>yib3^x>-2-<;w* h^^i^>i£>-fn 

MMMl 0 5iffl'ttl©^Ss*ffl^T, 4-t Fn^v^>if>7°PA°>@|^^ 
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K£ 149-150 *C (WMtx^lr-^vyptr^x-xJlr-A^^SHSS 
H) » 

5 'HNMR (CDClj) 5 2.43 (3H, s), 2.60 (2H, t, J=7. 5 Hz), 2.90 (2H, t, 
J=7.5 Hz), 3.66 (3H, s), 5.26 (2H, s), 6.93 (2H, d, J=8.7 Hz), 7.13 
(2H, d, J=8.6Hz), 7.31-7.41 (2H, m), 7.68-7.71 (1H, m), 7.79-7.82 (1H, 

%tW\ \ 0 8 4-[(3-^5 i .^>^/[b]^X>-2-l';i/) ^ h^v]^>-lf>7 a o 
10 A>m 

mmmi o 6 tmmo^m^m^r. 4-[(3-^^;^>i/[W5 i x>-2-'i' 
m 155-156 -c (esx^v-^.y^n^x-r^esfei). 

'HNMR (CDClj) <5 2.42 (3H, s), 2.65 (2H, t, J=7.4Hz), 2.91 (2H, t, 
15 J=7.4Hz), 5.26 (2H, s), 6.94 (2H, d, J=8.7Hz), 7.14 (2H, d, J=8. 6 

Hz), 7.30-7.41 (2H, m), 7:68-7.71 (1H, m), 7.78-7.82 (1H, n), 9.82 (1H, 
br s) 0 

mmm 109 4-(2-^>y77x;w h^»^>^>yn/^>m^jv 

MMMl 0 5 £mM<DJj&%m\,*T. 4-th*n^v^>if>7 p oA'>^^^ 
20 JVt 2-*<>*/77>*? /-frftb&SMk&tii&wto W 81S, 
M£ 93-94 «C (R»X3\«, — vHf 

'HNMR (CDC1 3 ) <5 2. 60.(2H, t, 1=7. 5 Hz), 2. 90 (2H, t, J=7.5Hz), 3.66 • 
(3H, s), 5.14 (2H, s), 6.77 (1H, s), 6.94 (2H, d, J=8.7Hz), 7.13 (2H, 
d, J=8.7Hz), 7.20-7.32 (2H, m), 7.48-7.57 (2H, m). 
25 mmMllO 4-(2-^>y7 7-JW h^y)^>if>Zfu^>m 

mmmi o e tmrn^^m^x. 4-(2-^>y;7^xjMb=^>)^>if 

M& 155-156 «C (ifix^JP-v-f' V ^ □ tf JVx-r.J^ tSISl) . 



WO 2004/041266 



239 



PCT/JP20O3/0 14139 



'H NMR (CDC1 3 ) 6 2.65 (2H, t, J=7.5Hz), 2.91 (2H, t, J=7. 5 Hz), 5.15 
(2H, s), 6.77 (1H, s), 6.95 (2H, d, J=8.6 Hz), 7.14 (2H, d, J=8.6 Hz), 
7.20-7.32 (2H, m), 7.49-7. 57 (2H, m), 9.67 (1H, br s) e 



A<t x> j -JVfr^mfc&WsvWtc, w 35%. 

M&s 154-156 *C (HIEtlX-fiW^S^i). 

'H NMR (CDClj) 6 2. 59 (2H, t, J=7. 5 Hz), 2. 90 (2H, t, J=7.5Hz), 3.66 
10 (3H, s), 5.30 (2H, s), 6.93 (2H, d, J=8.7Hz), 7.15 (2H, d, J=8.7Hz), 
7.27-7.37 (3H, m), 7. 72-7. SO (2H, -m) 0 

mmmi 1 2 4-(^>y[b]^x>-2-r;M h+^)^>-tf>7°a/\°>^ 

mm\ 106 tmmoft&zft^T. 4-(^>y[b]^x>-2~i';M 
K>^y7un>m*^)Vfr%%mk%m*ntco jr* si*. 

15 gt& 190-191 r (m^^)V— S M V^nt'jU-fM^I^l). 

'H NMR (CDC1 3 ) 6 2. 65 (2H, t, J=7.5Hz), 2.91 (2H, t, J=7.5Hz), 5.30 
(2H, s), 6.93 (2H, d, J=8.7Hz), 7.15 (2H, d, 1=8.7 Hz), 7.28-7.37 (3H, 
m), 7.73-7.83 (2H, m), 9.82 (1H, br s). 

mmm 13 4-([i ( i'-b*7i-;W-3-<;w h^rv')-3-^n^>f>^ 

20 D/t>i^^ 

n*^)\<£ [l.r-tf 7xx;io-3-^^y-;^e$^t:^^#fe. ^ 

96%„ 

Wo 

25 'H NMR (CDC1 3 ) 5 2.59 (2H, t, J=7. 3 Hz), 2.87 (2H, t, J=7.3Hz), 3.66 
(3H, s), 5.19 (2H, s), 6.88 (1H, d, J=8. 4 Hz) , 7. 06 (1H, dd, J=1.8Hz, 
8.4 Hz), 7.33-7. 37 (1H, m), 7.41-7.47 (5H, m), 7.52-7.62 (3H, m), 7.71 
(1H, s). 
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ur\>WL 

tnno-fifezm^T, 4-([i > i , -i£7x-;i/i-3-<;m h^-»- 

5 MM 83-84 "C <JSmx9-)V— ^**>3^6fWSft). 

'HNMR (CDC1 3 ) <5 2. 64 (2H, t, J=7.4Hz), 2.88 (2H, t, J=7. 4 Hz), 5.19 
(2H, s), 6.89 (1H, d, J=8.4Hz), 7.07 (1H, dd.M.OHz, 8.4 Hz), 
7.33-7. 38 (1H, m), 7.42-7.48 (5H, m), 7.53-7. 62 (3H, m), 7.70 (1H, s). 

mmmi 1 5 4-(2-^>>/^7v*u;m v*>')^>~£>zfuA>m^)v 
10 mmm 105 tmmo^^M^x. 4-t KP^*>^>i? >7*pa>^^^ 

'HNMR (CDCI3) <5 2.59 (2H, t, J=7. 5 Hz), 2.90 (2H, t, J=7. 5 Hz), 3.66 
(3H, s), 5.56 (2H, s), 6.96 (2H, d, J=8.7Hz), 7.13 (2H, d, J=8.7Hz), 
15 7.37-7.53 (2H, m), 7.89 (1H, d, J=S.0Hz), 8.03 (1H, d, J=8.0Hz) o 

mmmi 1 6 4-(2-^>y^7 % /u;M s^-»^>if>7*p/t>^ 
mmm 1 o 6 tmuoumzm^x. 4-(2-<>y?7yu;w h^»^> 

if>yPA>^^^;V^e,SM^t/*t#fc 8 iRJfE 93« D 
Hil* 158-159 "C Omtx^l^^y^a^x-x^SHttfli). 
20 'HNMR (DMSO-d 6 ) 6 2.48 (2H, t, J=7. 5 Hz), 2.75 (2H, t, J=7. 5 Hz), 

5.56 (2H, s), 7.01 (2H, d, J=6.8Hz), 7.16 (2H, d, J=6.8Hz), 7.43- 

7.57 (2H, m), 8.01 (1H, d, J=7.7Hz), 8.31 (1H, d, J=7.7Hz), 12.01 
(1H, br s). 

mmm 117 4-[(i-^^;w-ih— r > k-;m-^;w * h^'>]^>€ >7'p 
25 a>^^^;p 

0 5 iW«l0^fls*fflViT, 4-t HD^v^>if>7 0 PA°>^^? 

jut i-^^;M--f >F-;v*^~ ; ^5»Hfc£*s#fc. jr« 2sx„ 

K£ 157-158 °c (Btif;ir-^y^a^x-f^6»i*). 
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'H NMR (CDClj) 6 2.60 (2H, t, J=7. 5 Hz), 2.90 (2H, t, J=7.5Hz), 3.67 
(3H, s), 3.80 (3H, s), 5.16 (2H, s), 6.58 (1H, s) } 6.93 (2H, d, J=8. 6 
Hz), 7.07-7.15 (2H, m), 7.21-7.25 (2H, m), 7.31-7.34 (1H, m), 7.59 (1H, 
d, J=7.9 Hz). 

5 mm 118 i-[i\-^)v-m-^ y F-;v-2--r jio % h^yl^y-vyyu 
mmm 1 o 6 tmuo^tk^m^T, 4-[u-;*3 i ;i<-ih-< > f-jp-2-< ;w 
m& 151-152 1: (ft^x^i— > ? -f v7*Db°.)i/x-x;i'^e>s^r H )o 

10 'H NMR (DMS0-d 6 ) 6 2.51 (2H, t, J=7.5Hz), 2.75 (2H. t, J=7.5Hz), 

3.32 (3H, s), 5.26 (2H, s), 6.59 (1H, s), 7.00-7.05 (3H, m), 7.14-7.19 
(3H, a), 7.45 (1H, d, J=8. 3 Hz), 7.53 (1H, d, 3=8.3 Hz), 12.08 (1H, br 

S)o 

mm-Mi 19 H(6,U,9-fb7t Fn-5H-^>v*S'^DA7x>-5-<;i/) 
15 ^v]^>if>7 0 n^>m^;V 




6,7,8,9-Th7k H D-5H-^>y>-7 P^7°t->-5-^>^ e.SMffc'&tl 

20 'H NMR (CDCI3) 6 1.43-1.55 (1H, m), 1.79-1.21 (3H, m), 2.04-2.15 (2H, 
m), 2.57 (2H, t, J=7. 5 Hz), 2. 76-3. 00 (4H, m), 3.65 (3H, s), 5.28 (1H, 
d, J=9. 1 Hz), 6.79 (2H, d, J=8.6Hz), 7.05 (2H, d, J =8. 6 Hz), 7.12- 
7.16 (3H, m), 7.33-7.35 (1H, m), 

mfeMi 2 o 4-[(U.U-fh7k Fn-5H-A>v^7DA7x>-5-f;W 

25 ^->]^>€>7°0/A°>m 

n»n o 6 tmm^m^m^x, 4-[(6,7,8,9-:rh5hKD-5H-^>y* 

y 7 □ a 7 t >-5-f ; W ^ ->] ^ > € > 7° □ a 0 >m £ SEfflfb^* $ 

fcfc. JR$ 65$. 
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flbft 129-130 *c mm^)]r- ^y^Dtf;px— ^;i^e>?figfi). 

'H NMR (DMS0-d 6 ) (5 1.39-1.48 OH, m), 1. 67-2.05 (5H, i), 2.46 (2H, t, 
J=7.5 Hz), 2.72 (2H. t, J=7.5Hz), 2.81-2.97 (2H, m), 5.46 (1H, d, 
J=S.4Hz), 6.84 (2H,- d, J=8.6Hz), 7.07-7.16 (5H, m), 7.24-7.30 (1H, 
m), 12.08 (1H, br s). 

mmi 2 i 4-[[4-(hU^;^a^5 1 ;i/)^>\/Cb35 i x>-2-'f;i/3> 
v] ^ >if > 7° □ A ^ 

ms^i o 5 tmnoij&zm^T. 4-t KD^y^>t'>yD/-?>i^? 
;p i 4-(hU7;i/tD^ w -2-^ >^[b]?t7x>^^y -)W* e> SMrt; 

■^^mzo mm 69%. 

SL& 76-77 (H*X-x;W^S^^). 

'H NMR (CDC1 3 ) 6 2.60 (2H, t, J=7.5Hz), 2.90 (2H, t, J=7.5Hz), 3.66 
(3H, s), 5.34 (2H, s), 6.93 (2H, d, J=8.7Hz), 7.14 (2H, d, J=8.7Hz), 
7.36-7.41 (1H, m), 7.53-7.55 (1H, m), 7.65 (1H, d, J=8.3Hz), 7.98 (1H, 
d, J=8.3 Hz) 0 

mmmi 2 2 4-[[4-(hU7;^p^5 L ;w^>y[b]^x>-2-r;w^ 

mmmi 0 6 t^io^ll^t, 4-[[4-(hU7;W-n^;w^>y* 
[b] ?x >-2~f )V1 * h * ~>] ^ >if >y o ^ >gfc* e. mmik&ynZ&tco 

82%. 

ISA 151-152 r (^x^I^-^y^nhVI/X-^^eW^). 
'H NMR (DMS0-d 6 ) <5 2.46 (2H, t, J=7. 5 Hz), 2.75 (2H, t, J=7. 5 Hz), 
5.50 (2H, s), 6.97 (2H, d, J=8.8Hz), 7.15 (2H, d, J=8.SHz), 7.53 (1H, 
t, J=7.7Hz), 7.65 OH, s), 7.77 (1H, d, J=7.5 Hz), 8.31 (1H, d, J=7. 5 
Hz), 12.08 (1H, br s)„ 

mMmi 2 3 4-[(3'-^pd-[i, r-h*7xx;n-3-r;w^ h^v]^>ii> 

^»J2 2 tm^(Dl5tk^m^X, 4-[(3-7*D^7xX;P)^ h*;/K>i£ 
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'HNMR (CDCI3) 6 2.60 (2H, t, J=S.0Hz), 2.90 (2H, t, 1=8.0 Hz), 3.66 
5 (3H,.s), 5.10 (2H, s), 6.92 (2H, d, J=8.6Hz), 7.13 (2H, d, 1=8.6 Hz), 
7.30-7.39 (2H, m), 7.42-7.54 (4H, m), 7.58-7.62 (2H, m). 
mmmi2A i-i{V-^UU-{\A'-\iy^M-Z-^)V)^V^^y^y 

^m4tmno^m^m^r, 4-c(3'^od-[i,i'-i:7x-;h-3^ 

m& 109-110 x: <B®x^;i— ^*ij->*>s?MN&). 

'H NMR (CDC1,) 62.65 (2H, t, J=7.8Hz), 2.91 (2H, t, J=7.8Hz), 5.10 
(2H, s), 6.93 (2H, d, J=8.4Hz), 7.14 (2H, d, 1=8.4 Hz), 7.31-7.53 (6H, 
m), 7.62 (1H, s), 7.58 (1H, s). 

15 mmmi25 4-c(2 , -^PD-[i,i , -H7x-;w-3-r;0^b^^]^>€> 

20 flaVto 

'HNMR (CDC 1 3 ) 6 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.09 (2H, s), 6.92 (2H, d, J=8.7Hz), 7.12 (2H, d, J=8.6Hz), 
7. 27-7.50 (8H, m). 

mmmi 2 e 4-[(2 , -^oo-[i,r-tr7x=;w-3--r;w^ h*->M>-t:> 

25 7°PA>^ 

#%#H£|W|*i©#&£^T, H(2'^DD-[U'-k'7x-JH-H 
Mjft 127-128 *C 'v£lf->a> 5 
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'H NMR (CDClj) (5 2. 65 (2H, t, J=7. 8 Hz), 2.91 (2H, t, J=7.8Hz), 5.10 
(2H, s), 6.93 (2H, d, J=8.5Hz)^ 7.13 (2H, d, J=8.5Hz), 7.28-7.50 (8H, 
m). 

Mi 2 7 4-[(3'-^^-[i,r-b:7x-;i/]-3-r;i/)^h^>']^>if> 

5 yP/OI^^ 



mMM2 2 tmmolu&Zm^T, 4-[(3-7o^7x-;V)*b^>']^>1i 

10 l H NMR (CDC1 3 ) 62.42 (3H, s), 2.60 (2H, t, J=S.0Hz), 2.90 (2H, t, 
J=8.0 Hz), 3.66 (3H, s), 5.60 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.10- 
7.18 (3H, m), 7.30-7.47 (5H, m), 7. 54 (1H, dt, J=7. 3 Hz, 1.7 Hz), 7.64 
OH, s). 

mmmi 2 s \<w -^iv-iia' z.-m-z-^ )\>) *Y*^<>^y 

15 -funym 

0mm 4 1 ®m<D?j& *m ^x. 4- c (3* [1 , r - 1* 7 x - ;u -3-^r 
iK^ 102-103 xz mm^)v- ^■y-yfrzw&m), 

l H NMR (CDClj) (5 2.42 (3H, s), 2.65 (2H, t, J=8.0Hz), 2.91 (2H, t, 
20 J=8.0Hz), 5.10 (2H, s), 6.93 (2H, d, J=8.6.Hz), 7.12-7.18 (3H, m), 
7.30-7.47 (5H, ra), 7.54 (1H, dt, J=7. 3 Hz, 1.6 Hz), 7.64 (1H, s). 

mmmi 2 9 4-[(3 , -7;^p-d,i , -£7x-;w-3-^;W;* h^yi^y-e 
y-funym.^^-)V 

mmm 2 2 tmmox&zm^T, 4-[(3-7d^7x-;i^ h^>-;K>-ti 

25 yy'unym^^)Vt S^MDyxriUD^etlMlifc. 
W 89£. 

'H NMR (CDClj) (5 2. 60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
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(3H, s), 5.10 (2H, s), 6.92 (2H, d, J=8.6Hz), 7.01-7.08 (1H, m), 7.13 
(2H, d, 1=8.6 Hz).. 7.27-7.31 (1H, m), 7.36-7.55 (5H, m), 7.63 (1H, s). 

mmmi 3 0 4-[(3 , -7;^o-ci > r-t*7x^]-3-^;i/)^h^v]^>^ 

yy"unym 

5 #^J4t»^^ffl^T, 4-[(3'-7MD-[U'-k'7i^l/]-3-< 

)V)*h*y]^>^>7urt>^^^^m4t&®znfc 0 mm 62% 0 

K£ 113-114 "C (HfI?JV-AW>*?»^f B ). 
'HNMR (CDC1 3 ) 62.65 (2H, t, 1=8.0 Hz), 2.91 (2H, t, J=8.0Hz), 5.10 
(2H, s), 6.93 (2H, d, J=8. 6 Hz), 7,01-7.07 (1H, m), 7.14 (2H, d, J=8. 6 
10 Hz), 7.27-7.31 (1H, n), 7.35-7.55 (5H, m), 7.63 (1H, m)„ 

15 JR^ 89% 0 

l H NMR (CDC1 3 ) 62.60 (2H, t, 1=8.1 Hz), 2. 90 (2H, t, 1=8.1 Hz), 3.66 
(3H, s), 3.87 (3H, s), 5.10 (2H, s), 6.89-6.94 (3H, m), 7.11-7.14 (3H, 
in), 7.17-7.19 (1H, m), 7.33-7.47 (3H, m), 7.54 (1H, dt. J=7. 1 Hz, 1.7 
Hz), 7.64 (1H, s). 

20 mmmi s 2 4-c(3 , -^h^>--[i,r-tf7xn;w-3-r;i/)/h^^]^>^ 

y-funym. 

m^M4 tmmo^m^r, 4-[(3 , -*h*i/-[i,i'-t*7x:^Ki-3--r 
y*^^yvy7unym*?)Vfr%&nfc^Z'®lt' W 62 *° 

■HNMR (CDC1 3 ) <5 2. 65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9 Hz), 3.86 

25 (3H, s), 5.10 (2H, s), 6.88-6.95 (3H, m), 7.11-7.19 (4H, pi), 7.33-7.47 

(3H, m), 7.54 (1H, dt, 7.1 Hz, 1.7 Hz), 7.64 (1H, s)o . 

mm\l 3 3 4-[(3 , -nhn-[l,l , -b*7x-;H-3-l'^)^b^->3^>-tl> 

~7u/\yw.*3-)V 
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>yn/t>^^t 3-- h n7x-Mn>I^e>iIfl:^§#fc, iR 

¥ 74*. 

5 'H NMR (CDC1 3 ) 5 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz) , 3.66 
(3H, s), 5.12 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 
7.48-7. 65 (4H, m), 7.69 (1H, s), 7.91-7.94 (1H, m), 8.19-8.23 (1H, m), 
8.46 (1H, t, J=2.0 Hz). 

mmmi 3 4 4>[(3 , --ho-a > r-t:7i-;n-3-'f jw^ h^>]^>-tf> 

10 7"DA°>|| 

##011 4 1 mm<Djj& %m v>t, 4- c (3* h n- d , 1 * - 1* 7 x =.m -3-< 
;w* h^2/]^>if>yo/\°>#^5 1 ;i/^e.*M^ti^#fco six. 
its 114-115 «c mmx^jv- s\*D->frp,n&M*) a 

l H NMR (CDClj) 62.66 (2H, t, J=7.8Hz), 2.91 (2H, t, J=7.8Hz), 5.12 
15 (2H, s), 6.94 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 7.48-7.64 (4H, 
m), 7.69 (1H, s), 7.90-7.94 (1H, m), 8.19-8.23 (1H, m),' 8.46 (1H, t, 
J=1.9 Hz) 0 

MffiMl 3 5 4-[[3-[(2,3-^t:Fn-lH-f >f>-K;Wt+>']7i-;W 

20 ##«ltRIfll©^ft^^T, 4-t HD^->^>if>7*PA->m^5 1 ;l/i 
3-[(2, 3-^t KD-lfl-<>7 f >-l-r;P)**S>]^>-S>^^y-;^&35H 

'H NMR (CDC1 3 ) 5 2.10-2.30 (1H, m), 2.50-2.65 (3H, m), 2.87-3.00 (3H, 
25 m), 3.09-3.20 (1H, m), 3.66 (3H, s), 5.03 (2H, s), 5.78 (1H, dd, J=6. 6 
Hz, 4.4 Hz), 6.88-6. 98 (3H, m), 7.02 (1H, d, J=7.6Hz), 7.09-7.13 (3H, 
m), 7.19-7.35 (4H, m), 7.42 (1H, d, J=7.3 Hz), 

nmmi 3 6 4-[[3-[(2,3-vt KD-iH-r>x>-i-f;w*+^]7xr:;w 
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#»«4fcWI»0*ttM^T, 4-[[3-[(2,3-^tFa-lH-^>x>-l-<f 
&. m 55%„ 

'HNMR (CDC1 3 ) 6 2.15-2.26 (1H, m), 2.50-2.59 (IE ■>. 2.65 (2H, t, 
J=8.1 Hz), 2.90 (2H, t, 1=8.1 Hz), 2.88-2.97 (1H, m), 3.09-3.19 (1H, 
■). 5.03 (2H, s), 5.78 (1H, dd, J=6. 6 Hz, 4.3 Hz), 6.88-6.98 (3H, ■). 

' 7.02 (1H, d, J=7.5 Hz), 7.09-7.17 (3H, m), 7.20-7.34 (4H, ■>. 7.42 (1H, 

10 d, J=7.3 Hz). 

mtmi 3 7 4-[[3-((E)-2-7x-;Hf^)7x-;W^*'>]^^> 

mmol), (0-45 g, 4.3 mol), K****HJ*'A (0.60 g, 7.2 

15 ■ol),>h9.^r>«9A^nUH (1.6 g, 5.7 nol) * N,N-S>* 
^*;WA7SH (25 mL) fc**U 7*=f>Wfebfc* pmKzr*** 
(19 mg, 0.086 nunol) ZfoZlt. R««ft7;V=f>*H»T, 100 TCT? 18 * 

.asm nxmmmvit. »«5"j*w^^o7h^7-f- as 

20 «x^/^>-15:l)T7«l«l^ *»b*W '(0.63 g, "** 59%) £S£ 

jg£ 100-101 *C (fflSL3L5-)V—^*rV>fr*&&&)' 

>H WR (CDC1 3 ) 5 2.60 (2H, t, 1*8.1 Hz), 2.90 (2H, t, 1-8.1 Hz), 3.66 

(3H, s), 5.06 (2H, s), 6.92 (2H, d, 1=8.6 Hz), 7.11-7.14 (4H, ■). 

25 7.24-7.40 (5H, 1), 7.46-7.58 (4H, n). 

3 8 4-C[3-((E)-2-7x^If-;W7x-jWXh*y]^f> 

fW|#!4t|BJ*0*tt*ffl^^ <-[[3-((E)-2-7x-Mf^)7xZ 
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M*h*is]*>V>7UK>WL*?')\'fre>&mitGyB : £&1t. 64%. 
MA 155-156 "C (SII?JhA^>i5^SISI). 
l H NMR (CDCI3) 62.59 (2H, t, J=7. 4 Hz), 2. 90 (2H, t, J=7.4Hz), 5.06 
(2H, s), 6.92 (2H, d, J=8.6Hz), 7.13-7.16 (4H, m), 7.24-7.40 (5H, m), 
5 7.46-7.53 (4H, m)o 

mmi 3 9 4-[(4-^OD-[l,l , -t*7x-;H-3--f;V)* h^r^3^>-tf> 

n»d2 2 tmm^m^m^x, 4-[(s-^n ; E-HDD7x-JW^h^ 

10 $ 89%. 

'H NMR (CDC1 3 ) 52.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.19 (2H, s), 6.95 (2H, d, J=8.7 Hz), 7.14 (2H, d, J=8.7Hz), 
7.30-7.57 (7H, m), 7.79 (1H, br s). 
15 ^MI1 4 0 4-[(HPD-[l,l'-k'7x-JW-3-^JW^ h*S/K>if> 

^M4tmm(D^m^m^x, ^[(HDa-ti.i'-fyx^w^jv) 
m& 115-116 1: mmx.^jv—^D-yi)^nm^)o 

20 'H NMR (CDCI3) a 2. 65 (2H, t, J=8.0Hz), 2.91 (2H,.t, J=8.0Hz), 5.19 
(2H, s), 6.95 (2H, d, J=8. 6 Hz), 7.15 (2H, d, J=8.6Hz), 7. 32-7. 50 (5H, 
m), 7.54-7.57 (2H, m), 7.78 (1H, br s). 

^MMi 4 1 4-[[3-(2-7x-;px^;W7x-;W^ h^>-3^>if>7 0 oA o 

25 4-[[3-((E)-2-7x-^Xt^)7x-JW> h^v']^>if>7'oA>^^ . 
^Jl (0.35 g, 0.95 rnmol) 0*2 /-Jl (15 mL) &<k#> h 5 k HD 7? > 
(25 mL) ^JdiKbfi^ (0.018 g, 0.078 mmol) ^JD^> ?f§-£t7£7K*#ffl 

&t\ is mmmwvrco mmzzzm. zmzmmvrz, mt^y 
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mmfc-s® (o. 21 w 58%) 

'HNMR (CDClj) 62.60 (2H, t, 1=8.1 Hz), 2.90 (2H, t, 1=8.1 Hz), 2.93 
(4H, s), 3.67 (3H, s), 5.00 (2H, s), 6. 90-6. 95 (2H, m), 7.10-7.30 (11H, 
m) 0 

&%M4tmm<0jj&*RKT, 4-[[3-(Z-7xr;H^)7i-;W^ h 

MA 105-106 *C (IfflfcX^U— ^*^>* i 5S*S*)« 

'HNMR (CDC1 3 ) 62.65 (2H, t, J=8. 1 Hz), 2.91 (2H, t, 1=8.1 Hz), 2.93 

(4H, s), 5.00 (2H, s), 6.91 (2H, d, 1=8.6 Hz), 7.16-7.32 (11H, m)„ 

nmm 143 4- c ci , 1 * - m 7 x =. m -a-r )v * v * -» -3- * □ □ * >■« > 7° 

d n ^ >-t£ > 7 o ;i >WL* 1 7 x x;u# a >SW> £> SHIt^® & JR 
^ 44%. 

'HNMR (CDCI3) 62.59 (2H, t, J=7.8Hz), 2.87 (2H, t, J=7.8Hz), 3.66 
(3H, s), 5.19 (2H, s), 6.91 (1H, d, J=8.4 Hz), 7.02 (1H, dd, J=8. 4 Hz, 
2.1 Hz), 7.24 OH, d, J=2.1 Hz), 7.33-7.38 (1H, m), 7.42-7.49 (4H, m), 
7.54-7.62 (3H, si), 7.68 (1H, m). 

mmmi 4 4 4-([i,r-t'7i^]-3-^^h^»-3-^D^>if>7 
. ^mm4tmo^m^m^Xs 4-([i.r-if7x-;w-3-r;Mh*'»- 

77.0-77.5 C (5M V^Otf^X— ^Ir-A^^SffHA). 
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'HNMR (CDCI3) (5 2.64 (2H, t, J=7. S Hz), 2.88 (2H, t, J=7.8Hz), 5.19 
(2H, s), 6.92 (1H, d, J=8.4 Hz), 7. 03 (1H, dd, 1=8.4 Hz, 2.1Hz), 
7.25-7.26 (1H, m), 7.32-7.38 (1H, m), 7.42-7.48 (4H, m), 7.53-7.62 (3H, 
m), 7.68 (1H, m)o 

5 mmi4 5 4-[(2'-7;i/^p-[i,i'-t:7x-JH-3-r;i')^f^>']^>i? 

83%o 

10 jftft. 

'HNMR (CDC1 3 ) 5 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, 1=8.0 Hz),' 3.66 
(3H, s), 5.09 (2H, s), 6.92 (2H, d, J=8.6Hz), 7.10-7.24 (4H, m), 
7. 29-7.36 (1H, m), 7.42-7.54 (4H, m), 7.61 (1H, s) 0 

mmmiA 6 4-c(2* -7 )v*u-u,i' -t*7-x^;w-3--r ;w ^ f^o-tf 

15 >7°D/1>^ 

tl^©7a&£ffl^T, 4-[(2'-7JVtD-[l,l'-t:7xZJV]-3-< 

Y^^^y^y^un>m^)V^^m\t^^%t^ 70K, 

112-113 °c (nmx^jv— ^^>^5>S^^)o 

'HNMR (CDCI3) 6 2.66 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9 Hz), 5.10 
20 (2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.12-7.24 (4H, m), 7.29-7.36 (1H, m), 
7.42-7.54 (4H, m), 7.61 (1H, s), 

mmi 4 7 4-([i,i , -e7x=;w-3H';i/* h*i/)-2-*?)\<^>-e>y° 
i tmmo^m^^r, 4-b Fn^~>-2-pww<>-t: >7°n/^> 

'HNMR (CDC1 3 ) 62.30 (3H, s), 2.56 (2H, t, J=7.5Hz), 2.89 (2H, t, 
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j=7. 5 Hz), 3.68 (3H, s), 5.09 (2H, s), 6.75-6.83 (2H, m), 7.05 (1H, d, 
J=8. 3 Hz), 7.32-7.48 (5H, m), 7*53-7. 65 (4H, m). 

nnm 4 s 4-([i,rHf7x:i;w-3-'r;M h*v)-2-^.n^>-tf>7* 

P/1>^ 

5 <Nr«4tlPI*©^tfe*ffl^T, 4-([U'-H7x^]-3-<.)M 

14* 103.0-103.5 C C (KiIfJV-A^>^^iS). 
l H NMR (CDClj) 6 2.30 (3H, s), 2.61 (2H, t, J=8. 4 Hz), 2.90 (2H, t, 
1=8.4 Hz), 5.09 (2H, s),. 6. 76-6. 83 (2H, m), 7.07 (IE d, J=8. 3 Hz), 
10 7.32-7.48 (5H, m), 7.54-7.65 (4H, n). 

mtmi 4 9 4-[[2,3-^fc Fn-$-U-7x.=.)V7h3r s s)-l?M>7 s >-\-4 

M^y^^y^yy'unym^)^ 

2,3-5?tl«a-5-(4-7x-;P^h+^)-lHH > >7 f >-l-*-^6*«fl5^« 
15 &#fc. JR¥ 49S, 

'H NMR (CDCi s ) 6 1. 75-1.83 (4H, m), 2.16-2.27 (1H, i), 2.46-2.71 (5H, 

m), 2.81-2.93 (3H, m), 3.06-3.16 (1H, m), 3.68 (3H, s), 3.95-3.99 (2H, 

m), 5.66 (1H, dd, J=6.5Hz, 3.5 Hz), 6.75-6.80 (2H, m), 6.89-6.93 (1H, 

20 m), 7.10-7.21 (5H, m), 7.26-7.31 (4H, m), 

mMMl 5 O 4-[[2,3-^t KP-5-(4-7x-;i-7>*->)-lH-^>x>-W 

M y] ^y-^yy'unym 

#t{fJ4^iO^^^T, 4-[[2,3-vt KP-5-(4-7x~;W7*h* 

25 JR* 70%o 

MA 89-90 r (^-f V7°P k>I-T^W>^ & S^)o 

"R NMR (CDCI3) 6 1.78-1.83 (4H, in), 2-17-2.27 (1H, m), 2. 46-2. 58 (1H, 

m), 2.64-2.71 (4H, id), 2.81-2.95 (3H, m), 3.06-3.16 (1H, m), 3.95-3.99 
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(2H, m), 5.66 (1H. dd, J=6. 5 Hz, 3.5 Hz) , 6.75-6.79 (2H, m), 6.92 (2H, 
d, J=8.6Hz), 7.17-7.21 (5H, m),' 7. 26-7. 31 (3H, m) 0 

'HNMR (CDCI3) 6 2.29 (3H, s), 2.55,(2H, t, J=8.4Hz), 2. S8 (2H, t, 
10 J=8.4Hz), 3.6S (3H, s), 4.99 ('2H, s), 6.70-6.77 (2H, m), 6.93-7.17 
(7H, m), 7.30-7.36 (3H, m). 

nffiMl 5 2 2-/fJH-[(3-7x;^r'>7i^V)^h^^]^>t < >^D 

##$14 tmm.<Dj5&%m^x, 2-*? i ;w4-[(3-7xy^>7x-;w* h 

82-83 K, V7*D t^l/X-x-H-— A+if>^ SHaSfl) . 
'HNMR (CDClg) 6 2.29 (3H, s), 2.60 (2H, t, J=8.4 Hz), 2.89 (2H, t, 
J=8.4Hz), 4.99 (2H, s), 6.71-6.78 (2H, m), 6.93-7.17 (7H, m), 7.31- 
7.36 (3H, m). 

20 H^#!I1 5 3 3-^ao-4-[(2,3-^tKP-IH-<>T>-l-'f;Wt=l 1 y]^> 
K^^i 2.3-^kl«P-iH-<>^>-i-^--^5*jHft:*&*i*#/t. » 

91X. 
25 »«. 

'HNMR (CDClj) 62.20-2.31 (1H, m), 2. 50-2.60 (1H, m>, 2.61 (2H, t, 
J=7.9 Hz), 2.87-2.97 (3H, m), 3.13-3.23 (1H, m), 3.68 (3H, s), 5.71 
(1H, dd, J=4.9Hz, 6.6 Hz), 7.01-7.08 (2H, m), 7.22-7.31 (4H, m), 7.43 
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(1H, d, J=7.3 Hz), 

5 4 3-^PP-4-[(2,3-> ; b KP-lH-<>T>-l-<;i'):**~>:K> 

My-junym. 

#*«4tlRlfi|0*ffiSffl^T, 3-^oo-4-[(2,3-^kHP-lH-T>-x>- 
5 l~f ;U) ;f ^ >\K >1£ > 7 P n >i£ P< S ^Mi^% &#fco '561; 
'H NMR (CDCI3) 6 2.20-2.31 (1H, m), 2.50-2.61 (1H, m), 2.67 (2H, t, 
J=7.7Hz), 2.86-2. 99 (3H, m), 3.12-3.22 (1H, m), 5.71 (1H, dd, J=5.0 
Hz, 6.5 Hz), 7.01-7.09 (2H, m), 7.20-7.31 (4H, ■), 7.43 (lH, d, J=7.3 
Hz) e 

10 1 5 5 4-[(2, 3-yt FP-1H--T >7 i >-l-f ;l0**>]-2-*^;W*> 

##091 fcHfilOI&ifcfcJBttT, 4-kKP^-2-*^;W*>i£>yPA> 

Sbwi/t 2,3-^t Hn-iH-r>^>-i-^-;i/^e>^^%*#fe. w 

65%„ 

15 jfttt. 

'H NMR (CDC1 3 ) 62.10-2.30 (1H, m), 2.31 (3H, s), 2. 50-2. 65 (3H, m), 
2.75-3.00 (3H, m), 3.05-3.20 (1H, m), 3.69 (3H, s), 5.72 (1H, dd, 
J=4.4Hz, 6.6 Hz), 6.78-6.81 (2H, m), 7.07 (1H, d, J=8.0Hz), 7.21- 
7.33 (3H, m), 7.42 (1H, d, J=7. 2 Hz)„ 

20 mmmi5 6 ^-{(z,z-^\i^u-m-^y^y-\-^)V)^^-2-^)v^y 
Myyunym 

##ei 4 i mm<D%m*m ^r, 4- 1 (2, z-v t h p-ih ;w * 

^v]-2-^^;V^>-if>7 0 DA°>^^^>)l^e>M^^?:#^o. tt* 24*. 

it* 79-so r (s?<yypt:;i/x--xJk-^iJ->^6S^S). 

25 'H NMR (CDCI3) 52.14-2.25 (1H, m), 2.32 (3H, m), 2. 50-2. 66 (3H, a), 

2.86-2.97 (3H, n), 3.09-3. 19 (1H, m), 5.73 (1H. dd, J=4. 5 Hz, 6.6 Hz), 

6.79-6.82 (2H, m), 7.09 (1H, d, J=7.9Hz), 7. 21-7. 31 (3H, m), 7.42 (1H, 
d, J=7.2 Hz). 



WO 2004/04 1 266 PCT/JP2003/01 41 39 

254 

mmmi 5 7 4-[[3-(2-7iz.)nh^i/)7x-jv]/ h^>]^>-t?>7n 

2-7x-;i/x^y-;^e>«^k^ti^#fco W 58*. 

5 $ft 0 

'H NMR (CDCI3) 5 2.59 (2H, t, J=7. 1 Hz), 2.89 (2H, t, J=7.5Hz), 3.09 
(2H, t, J=7. 1 Hz), 3.66 (3H, s), 4.18 (2H, t, J=7. 1 Hz), 4.99 (2H, s), 
6.83-6.91 (3H, m), 6.97-6.99 (2H, m), 7.10 (2H, d, J=8.6Hz), 7.21- 
7.35 (6H, m), 

###J 4 t mU<Djjfe*% ViT, 4- [ [3- (2-7 x =-)lJL h * */) 7 x ~ Jl/] ^ 

h^i^>-t>y°u^>m^)^^m^m^ntc 0 63%„ 
m& 79-80 <c mm^)v— ^*n->frt>mm&)o 

15 'H NMR (CDC1 3 ) 5 2.64 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.09 
(2H, t, J=7.1 Hz), 4.18 (2H, t, J =7. 1 Hz), 5.00 (2H, s), 6.83-6.92 (3H, 
m), 6.97-7.00 (2H, m), 7.12 (2H, d, J=8.6Hz), 7.21-7.35 (6H, m) 0 
$160! T 5 9 4-[[2,3-7t HD-5-(2-7x-;^Xh^v')-lH-l'>5 f >-l-'f 
M v'l ^ >if > 7° U rt >m * 

20 #tili^i©^^UT> 4-t Vu*i/^>V>y°Urt>M*^)V£ 
2,3-yt h*D-5-(2-7x-;j/Xh^'»-lH-r>^>-l-^--;i/^S«M^^I 
65«. 

'H NMR (CDC1 3 ) 5 2.16-2.26 (1H, m), 2.46-2.64 (3H, m), 2. 78-2. 93 (3H, 
25 m), 3.05-3.15 (3H, m), 3.67 (3H, s), 4.18 (2H, t, J=6.9Hz), 5.66 (1H, 
dd, J=6. 5 Hz, 3.6 Hz), 6.72-6.84 (2H, m), 6.95 (2H, d, J=8.6Hz), 7.12 
(2H, d, J=8.6 Hz), 7. 20-7.35 (6H, m)„ 

mmmi 6 o 4- [[2, 3-^ t f n-s- (2-7 1 - h -ih--< >f >-i-r 
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##^4<tlH#(D^^^T, : 4-C[2,3-vt HD-5-(2-7x-Jl/Xh^ 
v) -1 H-f > t >- 1 - < ; W ">] ^ >if > ZfU /I >m * £ ^M{b£% £ 
#fe 0 52%. 
5 M£ 96-97 "C (SfX^JHA^it^S^i). 

'HNMR (CDC 1 3 ) 6 2. 17-2.27 (1H, m), 2.46-2.57 (1H, i), 2.67 (2H, t, 
J=8.0 Hz), 2.81-2.95 (3H, m), 3.05-3.15 (3H, m), 4.18 (2H, t, J=7. 1 
Hz), 5.66 (1H, dd, J=6.5Hz, 3. 6 Hz), 6.77-6.81 (2H, m), 6.92 (2H, d, . 
J=8.3Hz), 7.14 (2H, d, J=8.6Hz), 7.21-7.35 (6H, m)o 
10 nffiM 1 6 l 4-[[3-(3-:7 x-;^D^y)7 dc-M* h*W*>'&>'7 

u/\y^j-)V 

3-7x'zjl/^n/V-;^5SiMS#fc. W 58%o 

15 'HNMR (CDClj) 6 2.05-2.15 (2H, m), 2.60 (2H. t, 1=8.1 Hz), 2.81 (2H, 
t, J=7.9Hz), 2.89 (2H, t, J=8.1Hz), 3.67 (3H, s), 3.97 (2H, t, 1=6.2 
Hz), 5.00 (2H, s), 6. 82-6.92 (3H, m), 6.97-7. 00 (2H, m), 7.11 (2H, d, 
J=8.6 Hz), 7.17-7.32 (6H, m). 

mmmi 6 2 i-m-a-y^-^ut^^y^jv]^ b^yi^y-eyy' 

20 DA>K 

MM. 97-98 V (gmx.3-)\r-^tt>fre>nilsSk). 

'HNMR (CDC1 3 ) 6 2. 06-2.15 (2H, n), 2.65 (2H, t, J=8. 0 Hz), 2. 81 (2H, 

25 t, J=8.0Hz), 2.90 (2H, t, J=7.0Hz), 3.97 (2H, t, J=6.3Hz), 5.00 (2H, 

s), 6.83-6.92 (3H, m), 6.99 (2H, d, J=7.4Hz), 7.11-7.31 (8H, m). 

. 1 6 3 4-[(2'-^h^>-[l,l'-k'7xn;W-3-r;W^h^>']^>if 
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mm\2 2tmmojjm*m^Ts 4-t ^u^y^y^.y^unym^)v 

'HNMR (CDC1 3 ) 5 2.60 (2H, t, J=8. 0 Hz), 2.89 (2H, t, J=8.0Hz), 3.66 
5 (3H, s), 3.79 (3H, s), 6.92 (2H, d, J=8.5 Hz), 6.97-7. 05 (2H, m), 7.11 
(2H, d, J=8.5 Hz), 7.30-7. 50 (5H, m), 7.58 (1H, s). 
mmi 6 4 4-[(2'-* h^->-[l,l'-b*7x-JH-3-f;W^ h^rvl'O^ 
>^D/^>t 

4 1 m%(Djj& *m ^x, 4- [ (2* h * *s- [1 , 1 ' - tr 7 i-;w -3--r 
10 ;w ^ h=^i/]^>-ii>7*PA>il^^;i/^e»Mft:^#j^#^o 69$. 

128-129 *C (S^X^;W— A^>^e>fli^S)o 
'HNMR (CDClj) 62.65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 3.79 
(3H, s), 5.08 (2H, s), 6. 90-7.05 (4H, m), 7.13 (2H, d, J=S.6Hz), 
7.29-7. 50 (5H, a), 7.58 (1H, s). 
15 6 5 4-[(2 , -*^;Ml,l , -k*7x:iJW-3-<;i')* h^v-]^>if> 

mmm 2 2 tmmo^m^m^x, 4-t FD*^>-tf>7n/o$^jv 

20 'HNMR (CDC1,) 6 2.25 (3H, s), 2.60 (2H, t, J=8.2Hz), 2.90 (2H, t, 
J=8.2Hz), 3.66 (3H. s), 5.08 (2H, s), 6.91 (2H, d, J=8.6Hz), 7.12 
(2H, d, J=S. 6 Hz), 7.22-7. 30 (5H, m), 7.39-7.46 (3H, m). 
mmmi 6 6 i-[(2'-*^JV-[\,\'-\i7x-)V]-3-1)V)*h*y]^yi£y 

25 4 1 mmoxfe&m ht,- 4- c (2' [i,r-k*7 x - ;w -3--r 

;l/)/ h^e/]^>-fe*>7°aA°>^^5 L ;^&^iE^S:#feo JRS& 52*. 

K£ 135-136 *C (I»X^;P— ^^-9->^6Sttft). 

'HNMR (CDClj) <5 2. 25 (3H, s), 2.65 (2H, t, J=7.9Hz), 2.91 (2H, t, 
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J=7.9Hz), 5.09 (2H, s), 6.92 (2H, d. J=8.5Hz), 7.13 (2H, d, J=8. 5 
Hz), 7.23-7.31 (5H, m), 7.39-7.45 (3H, ffl), 

v'] ^ >if > y p 3^ 1 7 x - ;V/J? p >gt £> * H'fb'&fe o JR 

^ 40%. 

■HNMR (CDClj) 5 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
10 (3H, s). 5.03 (2H, s), 6.89 (2H, d 5 J=8.5Hz), 7.11 (2H, d, J=8.5Hz), 
7. 32-7.49 (8H, m). 

nmmies 4-[(2-^pp-[i,i , -b*7x-;n-5-rji/)^b=¥'>]^>^> 

MA 116-117 «C (SIIfJV-^1t>3!l^^a H B). 

'HNMR (CDC 1 3 ) 52:65 (2H, t, J=7. 9 Hz) , 2. 91 (2H, t, J=7.9Hz), 5.04 

(2H, s), 6.90 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.32-7.49 (8H, 

m). 

20 mmmi 6 9 4-([l,l'-fcf7x:z;i/]-3-<;M h^»-2-P< h 

>Mx?-;i/£ [i,i , -if7xr:;W-3-^^y-;^e»*Hft:#**'#fc. 

86%« 
25 ifttt. 

'HNMR (CDClj) 51.23 (3H, t, J=7.2Hz), 2.56 (2H, t, J=8. 1 Hz),. 2. 87 

(2H, t, J=8.1 Hz), 3.79 (3H, s), 4.12 (2H, q, J=7.2 Hz), 5.09 (2H, s), 

6.48-6. 54 (2H, m), 7.05 (1H, d, J=8.2Hz), 7.30-7.49 (5H, Hi), 7.54- 
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7.66 (4H, m). 

$]em 7 0 4-([l.r-£7x:i;W-3-OM N**»-2-* h*v"0"fcf> 
7°pa*>$? 

71-73 r (vMV7°pt!;vx— r;v—\^>^e>^ H H H )o 

'H NMR (CDC 1 3 ) <5 2.63 (2H, t, J=7. 9 Hz), 2.88 (2H, t, J=1.9 Hz), 3.79 
(3H, s), 5.09 (2H, s), 6. 49-6. 55 (2H, m), 7.06 (1H, d, J=8. 2 Hz), 
7.33-7.49 (5H, m), 7.55-7.66 (4H, m). 

mmmi i 1 i~az~a^^)P(4-yx.=.jw2-^7VJM7^/]^)viy 

3- [ O 3^M4- 7 x , Z-9- 7 V*-;l/-2-f ;i/) 7 S 7 ] ;* ^ J W ^ >if > ^ ^ 

l H NMR (CDClj) 6 2.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.07 
(3H, s), 3.66 (3H, s), 4.79 (2H, s), 5.02 (2H, s), 6.73 (1H, s), 6.88 
(2H, d, J=8.7Hz), 7.10 (2H, d, J=8.7Hz), 7.24-7.40 (7H, m), 7.85- 
7i 88 (2H, m) e 

mmmi i 2 4-[[i-a*?fru-y ^~jv-2-?7V*j )i)7$ ;i t^w? 

mM4 tmmoli&Zm^T. 4-[[3-CU?;K4-7x-;i/-2-^7^/U 
)V) 7 5 7 J * ?-)V\ 7 x -M * h * '>] ^ >if >7D A ^)Vfr £, §Hft 
£-#/£#£ 0 iK^ 65X 0 

st& 107.0-107.5 v. (Mmx^v—^-v-yfr.zmBB). 

'H NMR (CDClj) <52.63 (2H, t, J=7.8Hz), 2.89 (2H, t, J=7.8Hz), 3.06 
(3H, s), 4.78 (2H, s), 5.03 (2H, s), 6.72 (1H, s), 6.88 (2H, d, J=8. 6 
Hz), 7.10 (2H, d, J =8. 6 Hz), 7.24-7.39, (7H, i), 7.88-7.84 (2H, m) 6 
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mmi 7 3 2-* b^y-4-[(3-7x7^->7x-)l/)^ h^v]^>if>-7° 
5 75Xo 

'HNMR (CDClj) 61.23 (3H, i, J=7. 1 Hz), 2.55 (2H, t, J=S. 1 Hz), 2.86 
(2H, t, J=8.1 Hz), 3.78 (3H, s), 4.12 (2H, q, J=7. 1 Hz), 5.00 (2H, s), 
6.44 (1H, dd, 1=8.2 Hz, 2.4 Hz), 6.49 (1H, d, 1=2. 4 Hz), 6. 95 (1H, dd, 
10 1=7.8 Hz, 1.8 Hz), 6.99-7.04 (3H, m), 7.09-7.17 (3H f m), 7.30-7.34 (3H, 
m). 

mmmi 7 4 2-* h^y-4-[(3-7xy+y7xr;W^ h^;>]^>if>y 

nA>m 

mm4£mmo)j}&%m^T, 2-^h+y-4-[(3-7x;*y7x-jw^ 

15 y*i/}Ky^>yurtymz-3-)\sfr^m\k^®*ntio 65*. 
tt£ 77.0-77.5 <c (i?-rv^Dii;vx-x;w-^*u->* 4 6il«*). 

■HNMR (CDC 1 3 ) 6 2.62 (2H, t, J=8. 0 Hz), 2. 87 (2H, t, J=8.0Hz), 3.77 
(3H, s), 5.00 (2H, s), 6.44 (1H, dd, J=5.9Hz, 2.4 Hz), 6.50 (1H, d, 
J=2.4Hz), 6.93-7.17 (7H, m), 7.31-7.36 (3H, m) 0 
20 m&mi 7 5 4-(Cl,l'-lf7x-;W-3-l';V^h^'»-2-^OD^>if>^ 

S5« 0 
25 «o 

'HNMR (CDClj) 62.62 (2H, t, J=8.0Hz), 3.00 (2H, t, J=8.0Hz), 3.68 
.(3H, s), 5.09 (2H, s), 6.84 (1H, dd, J=8. 5 Hz, 2.6 Hz), 7.02 (1H, d, 
J=2.6Hz), 7.16 (1H, d, J=8.5Hz), 7.33-7.49 (5H, n), 7.55-7.64 (4H, 
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p%M4tmm<Djj&*m^T, 4-([i,i'-b:7ai-;n-3-<;v/ h*y)- 

5 i-^uu^y^yy'unym^^)Vt^mm\t^m^%tz 0 W£ 46% 0 

It& 84.0-84.5 r (v-T V7°Db°JVX-xJV— ^1^>^e»?l^ H H H )c 
'H NMR (CDC1 3 ) <52.67 (2H, t, J=7.8Hz), 3.01 (2H, t, J=7.8Hz), 5.09 
(2H, s), 6.80-6.86 (1H, m), 7.03 (1H, d, J=2. 1 Hz), 7.17 (1H, d, J=8. 5 
Hz), 7.36-7.46 (5H, m), 7.55-7.64 (4H, m) e 

io mmm 4-[[2'-(i-^^;pxh^5/)-[i,r-t:7x3i;W-3-r;w^ h 
^ y] ^ >-tf y 7° d a >m ^ 

15 'H NMR (CDC1 3 ) 6 1.22-1.28 (6H, m), 2.60 (2H, t, J=8. 1 Hz), 2.89 (2H, 

t, J=S.l Hz), 3.60 (3H, s), 4.40-4.48 (1H, m), 5.07 (2H, s), 6.92 (2H, 

d, J=8.6Hz), 6.97-7.03 (2H, m), 7.11 (2H, d, J=8.6Hz), 7.26-7.43 (4H, 

m), 7.51 (1H, d, J=7.2Hz), 7.64 (1H, s) D 

mffiMl 7 8 4-[[2'-(l-^5 : -^Xb^>')-Cl,l , -b*7x-;P]-3-r;P]^ h 

20 ^yi^y^yyuAym 

P%$H tmU<Z)J5&%%^T, 4-[[2'-(l-^5 1 ;i'Xh^-»-[l,l , -lf7x 

-m-z^m* h^yi^yify^uAym^j^^&mit^m^mco $l 
m 49%. 

in. o-n i . 5 1: (ftx^p-^^Ht>^ss^f a ) o 

25 'H NMR (CDC1 3 ) (5 1.23 (6H, d, J=6.0Hz), 2.65 (2H, t," J=8. 1 Hz), 2.91 
(2H, t, J=8. 1 Hz), 4.40-4.48 (1H, m), 5.08 (2H, s), 6.91-7.04 (4H, m), 
7.13 (2H, d, J=S.6 Hz), 7.25-7. 43 (4H, m), 7.51 (1H, dt, J=7. 1 Hz, 1.7 
Hz), 7.64 (1H, s)o 
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l H NMR (CDCI3) 6 2.60 (2H, t, J=8. 1 Hz), 2. 89 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.08 (2H, s), 6.90 (2H, d, J=S. 6 Hz), 7.11 (2H, d, J=8.6 Hz), 
7. 27-7.59 (7H, m), 7.75 (1H, d, J=7.6Hz), 

mmmi s o 4-[C2 , -(hU7.wn^^;w-ci,i , -tf7i^;w-3-r;n^ 
io b^-iy]^>-tLyy°oAym 

4 1 mm^^m v>t, [ [2* - ( ^ u yjv^-u * j-m - ci , r - 1* 7 
x x )V\ -3-< ;w ^ h ^ ->] ^ >-t? > 7° o a >k ^ £> Sift'&i «#fco 
48% 0 

Hfc* H3-144 "C (SMX5P;V— ^^U" >fr£^I,)o 
15 'H NMR (CDC1 3 ) 6 2.65 (2H, t, J=8. 0 Hz) , 2. 90 (2H, t, J=8.0Hz), 5.08 
(2H, s), 6.91 (2H, d, J=8.6Hz), 7.13 (2H, d, J=S. 6 Hz), 7. 26-7. 58 (7H, 
m), 7.75 (1H, d, J=7. 6 Hz) n 

Mmmi 8 l 4-[(2 , -X^;W[l > l'-t:7x-;i/]-3--r;V)> h^S/]^>1:> 

l Em (CDC1 3 ) 61.08 (3H, t, J=7.5Hz), 2.53-2. 62 (4H, m), 2. 89 (2H, 
t, J=8. 0 Hz), 3.66 (3H, s), 5.08 (2H, s), 6.91 (2H, d, 1=8.5 Hz), 7.11 
25 (2H, d, J=8.5Hz), 7.21-7.31 (5H, m), 7.37-7.42 (3H, m)„ 

mmmi 8 2 4-[(2 , -x^;i-[i > i'-H7x-;w-3-f;w^h^'>]^>-tf> 
w%m 4tmm<Di3^M^Ts 4- [ (2* -x j-)v- u , r - 1: 7 x x ; v\ -3 --r 
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M * h * >•] Ky^y-Junyw.* ?-)\>fr e> ^Hffc£#i &m s\% 0 

MM 132.0-132.5 °C (»X^;W-A^>fr Slfi&II). 
'HNMR (CDC1 3 ) 51.07 (3H, t, J=7. 5 Hz), 2.57 (2H, q, J=7.5Hz), 2.65 
(2H, t, J=7.9 Hz), .2.90 (2H, t, J=7. 9 Hz), 5.09 (2H, s), 6.91 (2H, d, 
5 J=8.6Hz), 7.12 (2H, d, J=8.6Hz), 7.18-7.32 (5H, i), 7.37-7.45 (3H, 
m) 0 

mmi s 3 4-c(2 , ,3 , -^5 i ;i'-ci,r-tf7xr;i/]-3-<;w^ 
yMyfunym.^)V 

10 fcSVu&ftlt. « 93S. 

Wo 

'HNMR (CDClj) 52.13 (3H, s), 2.34 (3H, s), 2.60 (2H, t, J=8.0Hz), 

2.89 (2H, t, J=8.0 Hz), 3.66 (3H, s), 5.08 (2H, s), 6.90-6.92 (2H, m), 
7.09-7.16 (5H, m), 7.25-7. 26 (1H, n), 7.36-7.42 (3H, a). 

y~£yy°u/\ym. 

&#W4£mm<D%&&m^T, 4-C(2 , ,3 , -v J ^^-Cl,r-t:*7x-;H- 

jRjft 146-147 "C (ftftx^W— ^*U->^5BIS*). 
20 'HNMR (CDClj) 6 2.13 (3H, s), 2.33 (3H, s), 2.65 (2H, t, J=8. 0 Hz), 

2.90 (2H, t, J=8.0 Hz),. 5.08 (2H, s), 6.90-6. 93 (2H, m), 7.09-7.16 (5H, 
m), 7.24-7.27 (1H, m), 7.36-7.42 (3H, i)„ 

71- h**s]<y-vy7'urty&*?-)\' 

25 ##m£|fl«©:£ftS/BV>T» 4-bHD^v^>ii>yaA'>M^^;i/i: 
4- [ [ (4- 7 x - ;i/-2-3^7 1/ U ) V) 7* P tT^T $ J ] * 3^ W -JP 
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'HNMR (CDC1 S ) 50.93 (3H, t, J=7.4 Hz), 1.65-1. 75 (2H, m), 2.59 (2H, 
t, J=8.0Hz), 2.89 (2H, t, J=S.O Hz), 3.40 (2H, t, J=7. 7 Hz), 3.66 (3H, 
s), 4.79 (2H, s), 5.01 (2H, s), 6.70 (1H, s), 6.89 (2H, d, J=8. 6 Hz), 
7.11 (2H, d, 1=8.6 Hz), 7.24-7.28 (1H, ra), 7.34-7.40 (6H, m), 7.84- 
5 7.87 (2H, m). 

$mmi s 6 4-[[4-[[(4-7x-;v-2-^77u;p)^otf;i/75y]^^;v] 

mm4 t®m<D%&%m^T, 4-[[4-[[(4-7x-;i/-2-^7v*u;W7'n 
M)V7 $;]^fJH7i- )V\ ->] ^ >-tf >7° p a* ^)Vfr e> mmit 

10 -&tj£#fc 0 jR^ 50*. 

lio-m x: «x^KA^f>^f>sg B B B ). 

'HNMR (CDC1 3 ) (5 0. 93 (3H, t, J=7.4Hz), 1.65-1. 77 (2H, m), 2.64 (2H, 
t, J=7.3Hz), 2.90 (2H, t, J=7.3Hz), 3.40 (2H, t, J=9.2 Hz), 4.79 (2H, 
s), 5.01 (2H, s), 6.70 (1H, s), 6.89 (2H, d, 1=8.4 Hz), 7.12 (2H, d, 
15 J=8.4Hz), 7.24-7.37 (7H, m), 7.84-7.87 (2H, m). 

£Mm 1 8 7 4-[[4-[[(4-7 x-;l/-2-f 7 N /U 7 x-JW ^ 

4- [ [ (4- 7 x - ;V-2-^T V U M * ^>H>*?/ 6 ^Mit 
20 W 30*. 

m. 

'HNMR (CDClj) (5 2.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.66 

(3H, s), 4.52 (2H, s), 5.01 (2H, s), 6.88 (2H, d, J=8.6 Hz), 7.11 (2H, 

d, J=8.6Hz), 7.31-7.46 (8H, m), 7.89-7.92 (2H, m). 

25 mum 8 8 4-[[4-[[(4-7i-;H-5 1 7y'JiW^]^^W7x-;W^ 

p%M4 tm%k<D?5&*m^T. 4-[[4-[[(4-7x^;i/-2-^7yu;w^3 
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JBUta 156.0-156.5 *C (fh7t F077>- ^^>^e>nisft). 
'H NMR (DMSO-d 6 ) (5 2.38 (2H, t, J=7.7Hz), 2.72 (2H, t, J=7.7Hz), 
4.56 (2H, s), 5.02 (2H, s), 6.87 (2H, d, J=8. 5 Hz), 7.11 (2H, d, J=8. 5 
5 Hz), 7.33-7.49 (7H, m), 7.94 (2H, d, J=7.3Hz), 8.02 (1H, s). 

mmmi s 9 4-[[3-(i-t7fjW7x-jn^b^->]^>t , >7 s nA , >i^ 

tt* 93« e 

10 

'H NMR (CDClj) 52.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.14 (2H, s), 6.95 (2H, t, 1=8.6 Hz), 7.13 (2H, t, J=8.6Hz), 
7.43-7.54 (4H, m), 7.68 (1H, dt, J=7. 5 Hz, 1.5 Hz), 7.75 (1H, dd, 
J=8.5Hz, 1.8 Hz), 7.78 (1H, m), 7.85-7.93 (3H, m), 8.05 (1H, n). 

15 nmmi 9 0 4-[[3-a-t75 i jW7xnjw^ h^i^>^>^u^>n 
>v>?uK>wt*?-)vfrp>&m{b$%i&&it. ^ 93*„ 

Kjft 134-135 *C (S^X^P— A^rU->^SS»»). 
l H NMR (CDC1 3 ) 6 2.65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 5.13 
20 (2H, s), 6.95 (2H, t, J=8.6Hz), 7.14 (2H, t, J=8.6Hz), 7.42-7.54 (4H, 
m), 7.66-7.78 (3H, m), 7.84-7.93 (3H, m), 8.05 (1H, n). 
mmmi 9 1 4-[[2 , -(l-^^X5 t ;W-[l,l'-lf7x=:;W-3-f;W^h + 

25 JR* 12X. 

'H NMR (CDClj) 61.13 (6H, d, J=6.9Hz), 2.59 (2H, t, J=7.4Hz), 2.89 
(2H, t, J=7.4Hz), 2.97-3.06 (1H, in), 3.66 (3H, s), 5.09 (2H, s), 
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6.89-6.92 (2H, ni), 7.10-7.26 (5H, m), 7.35-7.42 (5H, m). 

mmn 9 2 4-c[2 , -a-/^±^)-[i,i , -t*7x-;w-3-r;w^ 

$/K>if>7*n/l>i£ 

*#tt4£H«©2f£§JBv>T, 4-[[2Mi-*^x^;i/)-[i,i*-if7xx 

27*. 

BA 1 20-1 21 *C (5?X^;PX-t-;P— ^^>^5^«Sll). 
'H NMR (CDC1,) 51.13 (6H, d, J=6.9 Hz), 2.65 (2H, t, J=8.0 Hz), 2.91 
(2H, t, J=8. 0 Hz), 2.97-3.06 (1H, n), 5.09 (2H, s), 6.91 (2H, d, J=8. 6 
10 Hz), 7.11-7.26 (5H, m), 7.31-7.45 (5H, m). 

nnmi 9 3 4- [ [4- [ f ji' (5-^ ?jh4-7 x - ^ u ;w 7 s ; ] 

4- ['[* 5^)V (5-^^)1-4-7 x -M-fT^ UJV)7S;]^ ^)V] « >if > ;* ^ 
15 ;-W6Sgft^lSI»ft, JR* 86%. 

'H NMR (CDCI3) 5 2.42 (3H, s), 2.59 (2H, t, J=8.0Hz), 2.89 (2H, t, 
J=S.O Hz), 3.02 (3H, s), 3.66 (3H, s), 4.69 (2H, s), 5.02 (2H, s), 
6.89 (2H, d, J =8. 6 Hz), 7.11 (2H, d, J=8.6 Hz), 7.25-7.41 (7H, m), 
20 7.63-7.66 (2H, m). 

mmm 194 4- c [4- [ 1* (5-y 3^-4-7 xx;w2-5 i 7 v* u ;w 7 5 y 3 

y W 7 x ;* h * ^ >if > 7' □ A' >M 

0%tt 4 tnffi<Dj5&v% UT> 4- [ [4- [ ?)\> (5-^ ?JW-7xz;H- 
^7 V U ;W 7 ^ / ] y 5=-JW 7 x -JV] * h 3r v-] ^ >-fef > 7* a ;\° >M ^ 
25 S&HMb^&Sfcfc. 5.2X. 

jhj^ 113-114 1: (Siifiw-A^t^^^ii). 

•H NMR (CDCI3) 5 2.41 (3H, s), 2.63 (2H, t, J=7. 9 Hz), 2.89 (2H, t, 
J=7.9Hz), 3.02 (3H, s) , 4. 6S (2H,- $), 5.01 (2H, s), 6.89 (2H, d, 
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J=8.6Hz), 7.12 (2H, d, J=8.6Hz), 7.25-7.41 (7H, m), 7.63-7.66 (2H, 
n). 

mMMi 9 5 4-[[4-[(^^;u^oi-;i/7$y)^5 1 ;W7xn.;i/]^ h*s/K 

5 lh*?)V7—V> (57 mg, 0.53 mmol) £ N.N-^^fJ^MTS H (5 
mL) 60% tRJMW- h- U «7 A (21 ig, 0.53 mmol) SJn.il 

fee 30 ^WJJt^Ufcft 4-[[4-(:7D*;WW7x=;W*h*->] 

^Ot^yD/Oi^^ (0.15 g, 0.41 mmol) SJD&fc. RfomZMUT* 

^•y->=i8:i)T?»«u, mm{t&® aim* snm*tLT 

■H NMR (CDClj) 6 2.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.02 
(3H, s), 3.66 (3H, s), 4.54 (2H, s), 5.00 (2H, s), 6.69-6.76 (2H, m), 
15 6.89 (2H, d, J=8.6Hz), 7.11 (2H, d, 1=8.6 Hz), 7. 20-7.26 (5H, m), 
7.37 (2H, d, J=8.1 Hz) D 

4 £ |H1i<D;£&£/l V>T, 4- [ [4- [ (* 7 x~;U7 5 / » ^JM 7 
20 x^W^h^vl^Ot^yD/^gl^fM^SI^^. 45%. 

ma 122-124 x: mm.x.j-fr-^vyft^nmBdo 

'H NMR (CDC1 3 ) 52.65 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.01 
(3H, s), 4.53 (2H, s), 5.00 (2H, s), 6.69-6. 76 (3H, m), 6.90 (2H, d,' 
J=8.6Hz), 7.12 (2H, d, J=8.6Hz), 7.18-7.26 (4H, m), 7.37 (2H, d, 
25 J=8. 1 Hz)c 

mmm 197 4- [ [3 • - < t h □ * * ^; w - ci , r - h 7 x w -s--r ;w * h 
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*3-)V (0.80 g, 2.1 mmol) <D*?S— )V (5 mL) *itfTh7kKD77> 
(2 mL) **fls"*^'*^-hU^ix (81 mg, 2.1 mmol) £Jfl 

S£tt£*ftT"C 30 #lin»#Lfc. Efciftfc 0.2 (11 mL) \z 

5 0.80 g fcfcfc. 

'H NMR (CDClj) 51.81 (1H, br s), 2.60 (2H, t, J=7. 5 Hz), 2.90 (2H, t, 
J=7.5Hz), 3.66 (3H, s), 4.77 (2H, d, J=4. 6 Hz), 5.10 (2H, s), 6.92 
(2H, xi, J=8.5 Hz), 7.12 (2H, d, J=8. 5 Hz), 7. 34-7. 48 (4H, m), 7.52- 
10 7.66 (4H, a). 

mmmi 93 4-[[3 , -(tFn^r->^5 L ;w-[i,r-t*7x^;n-3--r;i/]^> 

4 ipsH*<D#ft£ffl ^T, 4-[[3' - (t H o^v^^;V)-[l, 1' -tf 7 x 

15 $ 88Xc 

fill* 99-100. "C (SHX^-JW- ^U-^SfHSft). 
'H NMR (CDClj) 5 2.64 (2H, t, J=7.6Hz), 2.90 (2H, t, J=7.6Hz), 4.76 
(2H, s), 5.10 (2H, s), 6.92 (2H, d, J=8.5Hz), 7.13 (2H, d, J=8.5Hz), 
7.33-7.47 (4H, m), 7.51-7.58 (3H, m), 7.64 (1H, s). 

20 mmmi 99 4-[[E , -[[(3-^M^->-i-^v^nt!;H75;]^^]- 

[l,l , -k*7xx;i/|-3~f ;U* Y**s\*>'V>'7un>n*7')V 
-;w-3-^ M j* y^z/]^>^>zfun>n^)^t 2, 5-tf o u 

jfr S> 4- [ [3* - [ (2, 5- V -1 - M U U -7 ~ JW ;* - [1 , 1* - If 7 x =;W -3- 

25 -r;w^ h^^]^>if>7*D/i>m^^;p*#fe. ssc* ^%M4tmm<D 

%&&MtoT* 4-[[3 , -[(2,5-^^7-l-tfDU> ? x;i/)^?;W-[l,l , -H7 

x -3-r ;w / n * ->] ^ >-fe*> 7*da>k^ s>«sfc£ £#7c. 

4-[[3 , -(bHD^^^)-[i,i , -t , 7xz;W-3-'f , ;W^ h*->]^>-b?>7° 
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its 1 85-i 88 1: (gmxf-frfrzn&sk). 

'H NMR (DMSO-dj) 5 2.41-2.51 (6H, m), 2.75 (2H, t, J=7.5Hz), 4.34 (2H, 
d, J=5. 8 Hz), 5.14 (2H, s), 6.94 (2H, d, J=8. 5 Hz), 7.14 (2H, d, ]=8. 5 
Hz), 7.26 (1H, d, J=7.5Hz), 7.38-7.62 (6H, a), 7.72 (1H, s), 8.41 (1H, 
t, J=5.8 Hz), 12.06 (2H, br s). 

tffimz o o 3'-[[4-[2-(* h*^j!j;^-;wif;W7i/+'>]^fjW- 

[1 , 1 ' - tf 7 x -JH -3-.* >m 

4-[(3 , -*;v*jMi,i'-h*7xx;v]-3-^;i/);* h*s/K>-tf>7*D/i>^ 

(0.48 1.3 mmol) ©fh7th*D77> (5 iL) iScktfck (2 mL) 
mW.\ZX)Vy 7 ^>m (0.15 g, 1.3 mmol) SriPA, $ £ h U V 

A (0.17 g, 1.5 mmol) ©zK 0.5 mL) ^^S0^.7t. g-&*&*M*e 15 fi# 
IW^Ufc&fc*&iDA, IHttx^TfttajL/fc. MflE 
«S8U 0.50 g 06«W) 

n& 180-185 *c (mmx?)i^^tt>fr*>n&£k). 

•H NMR (CDC1 S ) 62.60 (2H, t, J=7.5Hz), 2.90 (2H, t, J=7.5Hz), 3.66 
(3H, s), 5.10 (2H, s), 6.93 (2H, d, J=8.5Hz), 7.12 (2H, d, 1=8. 5 Hz), 
7.42-7. 54 (3H, m), 7.59 (1H, d, J=7.0Hz), 7.69 (1H, s), 7.79 (1H, d, 
J =7. 8 Hz), 8.04 (1H, d, J=7.8Hz), 8.32 (1H, s). 

nmM2 0 1 3'-[[4-(2-3tj;P#*i/Xf i ;W7x/*^]^9 l ;W-[l,l , -lf7 
#^4iHi0^^liT, 3'-[[4-[2-(* h*2/*JP#x;Wx^;W 

7xy+y]^ - D , i ' - tf 7 x x;w -3-# frtf >wtfr 6 ftHfc^lb £#& . 
tt* 75*. 

178-181 <c (Sffix3\^A**>#s?5jgji). 

'H NMR (DMSO-d 6 ) 6 2.50 (2H, t, J=7. 7 Hz), 2.75 (2H, t, J=7.7Hz), 
5.17 (2H, s), 6.95 (2H, d, J=8. 5 Hz), 7.14 (2H, d, J=8.5Hz), 7.46- 
7.54 (2fl, m), 7.58-7.68 (2H, m), 7.77 (1H, s), 7.92-8.00 (2H, n), 8.20 
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(1H, s), 12.63 (2H, br s). 

H»J2 0 2 GPR4 07^-7h^GPR4 07>^^-7 h©77 
( 1 ) ifflfirt*;^* A«*SEfc*»* £bfcGPR407 ^-7, h * itf G 
GPR4 07=f-Xh*it^GPR4 07>^=r^h©»*%fT5fc8e>O 

*#WlTfls*Ufck hGPR4 0^^^-^I^Ti*^C^T 
fls«Ufck KGPR4 OSfg^SiifcCHOMffc (CHO-hGPR4 0 

10 No. 1 0 4) £3 x 1 0 4 fi/l 0 Op. 1 (Dmmrf^%nz£5\z%r%as. 
Black walled 96-we 1 1 pi ate (Cos tat) t: 

in&tcK) 100^1 -r-oftmk, co 2 ^m^zx-m^vtc 0 nm^x 

;i^C7£jfc|6©2a6£FL I PR (Mo lecular Device) 

15 F 1 UO-3AM (DO J I N) 5 0 n g£2 1 n 1 DMSO (DOJ I 
N) S5fc#*©2 0 %7>D>M (Molecular Pro 

b e s ) £iin 1 0 '5 PL 1 O^I&iSJliL***i0bfc 10. 6ml®7 

v^nvVT- [HBSS (Invitrogen) C1M HE PES 
(pH7. 4) (DO J IN) OmlSSinb* T'D'^v'K (S i gm 

20 a)710mg£lN NaOH 5m 1 tC&ff&S £C_hS3©HB S S/H. 
EPESM5ml ^mAa^-l/fctfttl 0m 1 ^bnUHfit"*. ] fciHA, 
3tffc£**tt£WHbfc. 3fflJ3§7V-h©M£i&#> fi"&C£3fc6*»*& 

OOu 1 C0 2 i|iiHT3 7"CTl^.M»ltU 

*BJ6fc£>fefi*fcfc ig*^©M&±fB©7y-fe< Ay 7 t-S 

T#*©i«l:#Rb, 7'k-M:Mtfe. 7>^^M^i:i2tf 
M t-'J; l/>^^ (£J&P3F©&*&T 3/iM) £7V- h K#£U m 
miZFL I PRiz-ty hhfz, #±©llMa»*«Lfcl*, FL I PRfCT*^ 
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terns iz\z, WiT-m^z r - u ;v>noRfe&®M?zm&tfWM'znz>. 

(2) FL I PR7y^<Dfa$kfrt>73=-Zh@iffi%:MR1rZ>mm 
^i^HDMSO (Wako) T#3RU Mim\Z±M<D7 yt-( n?7 

cdjj&x, m^mimmvrzh hGPR4 omm^^-^m^x^^ 
(D^mxftmvtzt KGPR4 ozmmzttCHOMfim (cho-iigp 

R40 No. 104) , thk7^5>Hl^^i^^fflUTl 

O^tff^S b fc h h k X * = >H 1 $ i^rfc C H 

(CHO-H1) > :fe£tfMo . c k©CHOS^ftfcm"SSJ&W&3 0U>t> 

u<tt4o#a©s5tgi**sa€bfc. see, 30mm r-u/i/>^ 

OCHO-hGPR40 fc#"rSjft*3ME* 1 0 0%ilfe(!:t©^I§I 
tt!U J c©M^CHO-hGPR4 0 fcftb 5 0fcb<tel 0 0*£U:T?&tK 
do k h 5 >H 1 §^«fc^Mo c kOCHOIIM^2 5% 
OTSS6^-rft^^**k HGPR4 04fr*WT=f=^ h&Jit£Ufc. 

( 1 ) 1 T?#6tl&ft^* lO.Og 

(2) &$» 6 0. 0 g 

(3) u->X^-5 1 3 5. 0 g 

(4) if^5^> 3. 0 g 

(5) XT7'J>iT^->^A 2.0g 
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3 5. Og©^#i$l 0mm%^y^>7mm3 OmL (ify^ytbX3. 

og) lmty^^vmzmvTmmkbtcm, 4o^t^lm 

yn^TgfemuTi o o oik<z>u-hm%&tco- 
( i ) mmm i Tt#e,ft£fl;-£#7 io.o g 

10 " (2) ¥L*f 70. Og 

(3) 3 ->^^_^ 5 o. 0g 

(4) tjfe&fyy'y 7.0 g 

(5) Xf7'J>i-7^«>^A 3.0g 

1 -cnzntzik^m 1 0 . 0 g txfj u >m^^ 3 . 0 g s 

15 ^ftx>y>07K^7 OmL (pj^t47 i >7 ? > £ LT 7 . 0 g) TSBUfrfc 
l^fcft* ttifcU 0. 0 g*ckr;n->7 k ^-^5 0. 0 gtJB-&Lfc. 

8£4&*ffiBfLTl 0 0 OftlOtejWSfcfc. 

iW 1 t h G&G P R 4 0 S J§flSr8©jEJ&tt©56B 
iO CHO-KlWlt #tCfSa^HKD 1 0 % *mtlk% ( I n v i 
trogen) S^AF - 1 2 (Invi trogen) ^t« 

h7>77z^«> 3 >^ff ^MBfCl 0 cm'&fcD 4. 5x10 s 
fi©»I&**#> 5%C0 2 MtiiS$nfeC0 2 ^*H^T3 7 < CTl 5 
■MteUJMtbfc. h5>X7x^->a>HLl pof ec tamineliJl 
5 (Invi tro ge n) fcflK ttJKSRf5f©^aclc!|IDT»^tff t>fc. « 

■ 1. 5m 1^-^2*ML 4 f tlfni:Op t i -MEM- 

(Invi trogen) tlOOtfl #&L-7c 0 ^©^a-^c^ 
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fKy*:* 7 — £ Ug, >&5frj5\ZL ipofectamin eUM% 6 p. \ % 

mk* 2o^isi:^tife. c^^topt i-mem 

pt i -mem- \%i&zm\,*Tmwvrcciio-Kinu\zmi!Q'&, co 2 

5 #*&K:T 6 P$H#*l/fc. PBS (Invi troge 

n) fc/BV>TU>*Lfclk 0. 05% hU^»'EDTAiil (Inv 
i t rogen) */BV>T«J&*U &fo»mz.T®QLLtt. #5nfclBlia©ft 
£«|J£U §i2 0 0julfefc0 5xlO 4 fi<DM^<a£tl3<fc-5 fc#RU 
Black walled 96 -we 11 plate (Cos tar) I: 
10 1 ft&fc 0 2 0 0 m! •fO^am, CO,iSiSl:T-l!iyS«L.&. ±13 V 7 

>77i^3 >»^k:t— 3ittic56##*»abfc cho-ki mmz&m 
ttiw->^;P*»iiDU u ©Kottrt^;^>^ Mtcf ft§ f l i pr 

(Molecular Device) S/BWrSlfcLfc. FL I PRUTi 

15 ttt;tMFluo-3AM (DOJ IN) SMrTSfefc, &£W*F 

J&Lfc. HBSS (Invi troge n) lOOOmltlM HE PES 
(pH7. 4) (DOJ IN) 2 0mim« (^T, HBSS/HE 
PESgt) .1^ ^D^yH (Sigma) 7 10mg£lN NaOH 
20 5ml l:M$^l:HBSS/HEPES«5ml *in^.S^bfc»ttl 
Oml»U H©*«*7yfe-f ;ty7r — ibfc. ^Fluo-3A 
M 5 0jUg£2 1#I DMSO (DO J I N) £»#U £&fc«©2 
0 %7)\<U>B (Molecular Probes) SriD&ffi^gfc, 10 5 
u i ©4ijfriiEjfilfll*»JlPb/tl 0. 6ml©7yt-fA'y77-l:M, 

«iS*l»t, 100wl T^^ftft, CO, 
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cho-ki mm fcttura- y-?Mvr y *4 nv 7 7 
m^xmuv, ^cFLiPRttyhLfc. a±©tt*a«**Lfca» f 

fc. 77^'»8fe (farnesoic acid), 5.8. 

5 11-eicosatriynoic acid, 5. 8. 11. 14-ei 
cosatetraynoic a c i d , ^ W >R (oleic a c i 
d) , U/-.« (1 inoleic acid) ,'U/U>» (1 i no 1 
e n i c acid), F>H (arach.i don i c acid), 

Knt^^l^l (eicosapentaenoic acid, E 

10 P A) , x<3U-^x>K (eicosadienoic acid), x-f 
3ifh'Jl>8(eicosatrienoic acid), KniJ-^it 
I>| (docosahexaenoic acid, DHA) / Kn-tf- h 
iJX>i.(d ocosatrienoic acid), 7 KU>B6 (a d r 
enic acid) , 7^J>iSS (1 aur i c acid) HlO -5 

15 M~l 0" 6 MJO^fci:#t, GPR4 0^#^nCHO-Klii 

»B6n^^t?fc. GPR4 OOrtHftU^f^H^JBJteKT^SC: 

20 ££00 2 W&Wfc 

(1) tt^ctOT^ 

NIH-3.T3fcitfBl 0 4*MSttATCC#&J*ALfc. ^77sll?|g/3 
• jffllltffcM I N 6 (JuJi-i chi Miyazaki et al. Endocrinology, Vol.127, 

, no.i, P126-132) fB«©t»os«fflu&. WfttOiBllJ&tt. 1 0%FCS^ 

25 tTDMEM^ftf! (Invi troge nth) T7V3 >7^X> Md&SST 

(2) RNAroWcfc^'cDNA^ 

k h*«k0f-7^^©iaMlfc:*>t5*5B^K:ffl^fcc DNAH k K£«fctf 
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T£*0#SiSafa**©p o 1 yA + RNA (?o>f'^f) Ug^^7 
y^h^y-i T-£/8^T)£iS^£J&b£. i£35¥@lPliS uperScrip 
t I I (GIBCO BRLtt) £&JI!U M©^Ph3-JU:l^oT 

x^y-;vtfciftbTTE i o o w i 

5 7>)^©»^cDNA(t fflJ&ST r y p s i n-EDTAWl 
MJS»[Sa3£Ufcft, RNeasy mini KIT (QI AGENli) © 
7-a7JHCfcTtotal RNA^&ffi^bfc. ttffiL-fcRNA 1 
ug\t Superscript II (Invi trogent) 
7JW:toT7>^A^ffl^tf i r s t strand cDNAS^ 
10 I^;-MitTTE 1 0 1 iC^Lfc. 
(3) TaqMan^^i 

ii^cDNA (5ng RNA*BH) *itfiWJft*l5A*c DN A (2 5 
ng RNA*§y$) fc#U HWKITa qMan (ffig) Un i v e r 
sal PCR Master Mix (T7°y-1 hWf t*>7rAX^t^ 
15 >tS^t) , GPR4 0MTaqMan (ill) Probe Ki t 

(E8I: 11-16, 7^7^ h*mt'>7fAXi?t/t>i^a) £JBV^ 
l 5zi l©^rtMz«*lciiMmElS^To^o #y^-TT-, ^n-^oft 

«tt7-a7;HCt^c. 
TaqMan (ffift) PCRU AB I PRISM (ift*) 7 9 0 0HT 

«lim«TaqMan W Universal PCR Ma 
s t e r Mix (77°5-f hV^^^AX^W'S ©^-x 

ijS4^l©]|I6!)TaqManMH 7 9 0 0HT SDS77h£x 
25 7 (77*^< P/Ht^fAX5?tA>»i^a) £/B^TfTofc, □ t?- 

(thGPR40) tfcliPlasmjd DNA (7^7, GPR40) § 
ffl^fcl 0 7 3fcf-/we I 1^5 10 2 3hWVel I *T?0#ft6£K: 
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5 >#«HE»flui 

M I N 6fflJgM£ftfcCft#ftV*R9 1 5 % F C S (Trace Scien 
t i f i c Ltd.), S 5 u.M 2 -*)Vtlz7 hX^y-;k 100 U/m 
1 ^UX M^l OO/ig/ral X HW7 ? h^-1'v>^tfDMEM 
. (jfif^n-;*, Invi trogen) *ffl^T*itl/fc. .9 6 ^x^yi^ 
10 - h C 1 ^xJPS D 1 0 5 iOM i n 6 Ui^if , 5 %C0 2 ^fCp|g$ 
hfeC0 2 ^*gtc:X3 7"CT3BB3**Ufc. igMlO%FCS (T r a 
c e Scientific Ltd.), 5. 5mM y;i/3— x % 1 0 OU/ 
mKz->iJX ^10 0itg/ml Xhl/^h^i/^trRPM 
1 1 6 40 (201/3— Invi trogen) CTL$&(:2 4I§ 
15 M^aiLfc. »ifl*!ft§lk:J:DI»*L.fc», 10%FCS (Trace Sc. 
ientific Ltd.), 1 ImM ?)Vu— X, 1 0 OU/m 1 
U>, i 0 O n g/m 1 X M/yhT-T-»^tfRPM I 1 6 4 0 

(^3-x^, Invitrogen) T«L^jllljIgtem-«?»Z 
)V7^> (BSA) JI^ (4:1, "E)Vit) SS&ftlU 5 %CO 2 Mmizm 
20 S$n^C0 2 ig*i§(CT3 7*0X9 0#W (££«6 Oftffl) RfeZtt. 
EJfcft©9 6^x;^l/-h$l 5 0 0 r pm, 5#M»frL.fcSL ig*±ft 
.fcENKL-fc. C0«*±»»*»C^».$nfe-T >7: U >i*5y h< >x u > 
RIAvXfA (7T->tA7 7iKi/7) ^V^^v^-T A/ 7yt<S 
(R I A) fcTajjebfc. A°;i/5^>^ (P almitic a c 

25 id), r-Uyi^>» (r-linolenic acid) 

>BI (oleic acid) &£©>MJfft^£3 0 0#M~1 0 0 O'/x.M 
jJO^fe i * £, M i n 6 J: >X 'J >#W{£iiT5 £ t&ftfrvtzo 
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^s>, *Km$. ^irabfejiitem^GPR4 0^^LT-i > >7.u>^^3i 
5 rnrnn gpr4 o\zi$-?z>%:®&mifemmftm (7i^h^) 

t hGPR4 0 ZZmZttCHOMMW (No. 104) £3X10 4 1H 
/I 0 0 wL©«8Sg^St^^i:^{C^■iRL^ B 1 a c k walled 9 
6 -well plate (Costar) \Z lft&fcD 1 0 OiiLWft 
tl. COo^fg^T-Bjfe^L-fco IWJl'y^AIMl^FLIP 

10 R (Molecular D e v i c e ) %m^TfflMVtZo ^Sr^TtfB 
ilfc, Fluo-3AM (DOJIN) 50^g£2lML DMSO 
(DO J I N) Kljg#?U ^5!:fl©2 0%;/;Hn>m (Molecula 
r Probes) ^m^M^> 105/iL O^m^ltm^muhTz 1 0 . 
6mL©7*;W!/77-[HBSS (Invi t rogen) 1LC 1 

15 M HEPES (pH7. 4) (DOJIN) &20mLmjbnU -fu^i/ 
F (Sigma) 710mg&lN NaOH 5mLtcM^S £±130 
HBS S/HEPES?M5mL£Jia;Ul'&l'fc}Ml 0mL£»lLfiigT 

^fe^M^l^^fcD 1 0 0/iL-fO#&^ C0 2 ig*l§(CTlBfr^ 

&*<Dmmizft!fcv. nmv>7)i<%'7u-bizft&.Ltz e sx±<Dm&w.*m 
utn, fl i pr izTfc£mmnm<DmmfttiJi'i/Vj±m£®mW]wmv 

25 S^fi^iD> EC 50 M£#mLfc. ^l^Slil^t. 
C*l) 

G P R 4 0 fcM-r^g^«fgillP^ffi 
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EC 5 0 (juM) 



###12 


0. 


3 2 




0. 


4 6 


###<J 1 5 


i. 


2 


»#]2 . 


0. 


1 7 




0. 


1 6 




0. 


1 3 


nmm i o 


0. 


8.8 


1 


0. 


0 5 5 


r v;u>& 


2. 


0 



15 ##0112 9 thGPR-4 0O38S^^-©i« 

fc*GPR4 0S3-F3"SDNA»rfi- (S5^J#-^ : 6) te&T©<fc'3fcP 

5' >CGTCGACCCGGCGGCCCCATGGACCTGCCCCCG<3' tl§^ U rfD N A (I3?!i# 
^t: 1 1) £-fe>Xil7^T-<hLT, 

20 5 ' >CAT.CGATTAGCAGTGGCGTTACTTCTGGGACTT<3' S *l* * U D N A (E^J# 
. ^: 12) $7>ft>X^7-1"7-tl/Tv^2 0pmol, 10XA 
dvantage (SS*i£8Q 2 PCR Buffer (CLONTEC 
H) 50XdNTP mix (CLONTECH) Ul> 50XA 

dvantage 2 Polymerase Mix (CLONTECH) 

25 UK »iDNAil/TbhHIcDNA« (CLONTECH) 1 ju 1 £ 
^tfjg^5 0 u 1 £P«U -ir-T;HK£7- (Gene Amp (Sftfi 
SO PCR system mode 1.9 700 (Applied Bi 
o s y s terns) ) £3H>T9 6*0, 1 #\ k^T9 6t\ 3 0#-6 1*C, 
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3 0fi>— 7 2TC* 1 20#£3 5tK^;W§DMU ££>K7 2°C, 10^1? 

(Invitrogen) £ffl^T£ n-~>^U ^PI^JSraf&Lfc. 
5 PCRX^-#&^o->«Vvt, ffciJ&BUfiiS a 1 I (^S3i) , Cla 

^ bzmvmhtzo nznrzmft (in kt>) spakko- i 1 

###11 3 0 •?^7XJ^Efi^OGPR4 0$3-Ff§cDNAO^D-r 

io .yft^oi&mmmo&iz. 

V^XJ&glcDNA (Marathon-Re adyTM. c DNA ; C 1 
ontechlt) &t#M£t<T, 2m(DzTy^^-, Zfy^^-l (ISJfJ# 
f : 13) (E^J#^ : 14) SJBVvrP CR&fx&ofc. 

PCRtCttPy robe s t DNA polymerase (til) 

15 (i) 9 8<C • 1#<£>^ (ii) 9 8*C • 1 0&\ 5 5t • 3 0$\ 7 2*C • 

6 0#$4 0@©t, Oil) 7 2ti • 2#<Z)#ft£j&£fT&o7c. KJfc^' ^ 
ili^Zero Blunt PCR^D-->^%h (Invi tro 
gentt) omijlzLfctf^T??*^ H^^-pCR-B 1 un t (In 
vi trogenlt) i^D-^bfc. ctl^^lffiTOP 1 0 (Inv 

20 i t r o g e nth) HiAL-T, 7°^X5 F£ito^ D->^k an amy c 
i n e *<StSLBB3i%i&<PHM$lVtc. B*®? n-yommmW&MtiT b 
fr^GgaK^SM^-fe^-MeK^n-H-r^cDNAiH^J (IB 
^'J#^: 2) :_0cDNAcfcD«£ai£ft£7S/^iB#J (@BJiJ# 

1) £^WT$$mi/-fc::^-li£ff£mGPR4 0 Sfcj^ 

25 (Escherichia col i) TOPlO/Zer 

o Blunt-mGPR4 0t^Lfc. 

###11 3 1 5y M*li*©G P R 4 0 in - Kt5 c DN AO^ D-= 
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.7yM*lcDNA (Mar a t h on-Re adyTM cDNA; CI 
on tech 4t) <BfMtLT, SfifcT^-f^-, 774 V- 3 (@2^J# 

15) (IE?0#^: 16) IIWPCRmofc. 

PCRlCft Advantage 2 Polymerase mix (CI 

5 on tech) &#V\ (i)9 6«C- 1#\ (i 0 9 6 *C • 1 0#\ 7 2<C • 2 
#£5 UK (iii) 9 6t • 1 0#\ 7 0^ • 2#£2 5I3©&» 7 2t: • 5# 
©#£R££f?fcofc. Elfctk «Bl«l*TOPO TA Cloning 
Kit (I nv i t rogenft) ®&#K:L'fc*«oT7*?*5 K^^-p 
CR2. 1TOPO (Invitr ogent) \Z9 u-->t?Vfco ZLft* 

10 *mijMl'0 9 (Sfiifi) idSAt-T, ^5F^^D->^amp 
i c i 1 i nS^trLB^ftftfl+TSWbfc. IS* ©7 a->©&SIB^J£ 
#tfrl,fctt** ffSGgaK^aS^ir^-Se'KSn- Hf* c DNAIS 
n (mW&W: 4) CCDcDNAiO^ai^n-ST^y^E^J (13 

^|J##: 3) mtSSrSU-fe^-SeiS r GPR4 0 * 

15 MMMi (Escherichia col i) JM109/P 
CR2. 1 - r GPR4 0 £#£Ufco 

###11 3 2 ,*=:^<1f;PS*©GPR4 0*3-l«-rScDNA©^P— 

*-^7-f1f;i/DNA*»®tl/Tv T^T-l (@B^!l##: 17) W7* 
20 2 18) £fflV>TP C R£frfto£. PCRK& 

Pyrobest DNA Polymerase (TAKARA) (i)9 1^, 

(ii) 9 5t: • 1 OfK 5 8*C • 2 0£K 7 2 • 1 # 3 40 0®^ 7 

2<C • 7#-0>#ftEJ&£fffcofc. KJSSt *tffig4&£l/5 O^-IRtfcfe© 
.£«FSibT, 7"7-f?-3 (K?!l##: 19) £l*75K^-4 (@5?!l# 
25 f : 20) SffiHT nested PCRSrfrfcofc. E*fc,'H«£to£TOP 
O TA Cloning Kit (Invi t rogentt) ©ffi^fclfc 
^oT7*97s5 H^^-pCR2. 1TOPO (Inv i t r oge nft) 
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5 K£tr^D->£amp i c i 1 i n ££tf L Bm%%H& t t>*FM$l l-tc a 

eM^n-F-r^cDNASg^iJ (I3?'J##: 8) u©c DN Act X) M 

££D£ft37$/@£IE*fJ (15?'J#^: 7) *tttZ>mW&n* monkey 
GPR4 0 <h#£Lfc. (Escherichia 
coli) JM109/pCR2. 1 -monkey GPR4 0 ^bfc, 
###11 3 3 AAX^-S*OGPR4 0 £3- FT5 c DNA£)£ D— n 

AAX^-»ftH I T-T 1 5 c DNA^iltlt, y^-fT-l (@B 
2 1) (@B^!I##: 2 2) ^ffll^TP CR £fr&t> 

£. PCR!:« Klentaq DNA Polymerase (^D-> 
xy^) *>B^ (i)9 5t • 2^, (ii)9 8'C-10^ 6 3t- 2 0#\ 
7 2t: • 14>£3 5IH©^ 7 2°C • 7#0#4S^£fy& o f c< , gjg^ i§ 
i|IMj£TOPO TA Cloning Kit (Invitrogen 
ft) (DmJ}\zVtctf-DX77 7,5i F^^-pCR2. 1TOPO (Invi 
trogent) (C^n-->^bfc. dta^fl&M J M 1 0 9 

7yZ$ F^o->lamp i c i 1 i n£^tfLB^ig 

SSlz-fe^-ilBK^^-H-r^ cDNAga^J (@2^iJ#^ : 10) £f#£. 

^©cDNActos^m^n^Ts/^sa^i (isawf : 9) %^m?%mm 

ieS$harastarGPR40t^bfc o 7£Jf ±M« 

(Escherichia col i) JM10 9/pTA h am s t a r 

»T#|5 V^XGPR4 OCSB^JKl^tfjfts iRNAtAtct^T^^G 

CHO»3x 1 OVwe 1 1CT9 6 ^xJ^l/- h Ht^T 1 Blg^ 
L-fc. HVJ Envelope VECTOR KIT GenomONE 
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™ (&mmW) &/BV>T, E 1 b a s i r £><Dm& (Nature 411 
(683 6), 494-498 (2001)) £fcT^gSlb£1l* ©I2?'J© 
s iRNA (D harm aeon tt) (2. 86pmol/0. 5 ju. 1 a^^> 
»8. 57pmol/l. SiiKDmm) £IBIJ&K:*A&£ 1 H#£bfc. 
5 7^GPR4 0-GFPO58S*©*attKTK:3S"rfflD©X>-»f-YA-f A 
/7y-fe-ftTfirofc. ^«±ff^iTTHBSS W>fhD^f» fcTife 
0. 0 l%y;^;P7^xbH CfD^MX) -C5#MB3fcU 2%BS 
AS^tfPBS KT^Dy*>if.l/fc. 5 0 Ogtf&fcbfcffiGFP 

=t J 2 d -i-;vin:# 3 e 6 (- y > v- » s^jo^fi-e 2 bskk 3. 

10 ^-i/a>bfem, ft#b5 0 Ofg^lRLfcHRP^ftlftfciT^T. I g G#t# 
(ICN) £»U MT2WW^>*a^-5'3>bfc..ift!*fc» TMB 

aUtbfc. 7^7GPR4 0-GFP^CHO|J|l:Ml< 

15 XGPR4 0^W£s i RNAT*&&m4 0 i 1 0 3 (-fe>7>m«ia^J# 

# : 2 3, 7>T±>*m$mm^r : 2 4) > m4 0 i 2 5 6 
. g5^ij#^ : 2 5, 7>^"fe>X0ttE?!l#^ : 2 6) ^llDt^uttaDG 
PR 4 O-GFP03SS*0&T#Ki£>6*l&. Z.<D££frbm4 0 i 10 3 , 
m40 i 2 5 6#TC*GPR4 0385l*4**Wfc«Iftl*** &. 
20 6 &8flgI&KK: ±SM I N 6 fr*>M >X U >#$<£it 

7?ZZiftT%Ml>tc-?'yz&m&nmfoMIN61t. 2. 5mM0EDT 
A*"£trPBS£/flUTl3#l/fc«» 9 6f)x;^^-M»T2 BKJi&tl 
b£. ^ii4. 5 g/ 1 ©^3-7^trD u 1 b e c c o ' s Mod 
ified Eagle Medium (DMEM, Ob'hn^tt) \Z1 
25 5 %7«ii (ThermoTracet) , 5. 5 uM 2-*)V%? 
M^;-J1^ W>h'hD^) , 20mM HEPES pH7. 3, 1 
0 0U/mKr->'J>, 1 0 On g/m 1 X bU^KT-f 3/>*»JPbfcfe 
jffllia^efe^bfcK rebs -Ringer bicarbona 
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te buffer. (K.RBH, 1 1 6mM NaCl, 4. 7mM KC 1 
1. 2mM KH 2 P0 4 , 1. 2mM MgS0 4 , 2. 5mM CaCl 2 
25mM NaHCO a , 2 4mM HEPES pH7. 3) X2®m&V 
fctfe, 3 7 t C5%C0 2 MMFT3 OfrF^W >*^~>a >U£o ±12 
OKRBHt'2 2mM^3-X^iPbfcA*^7 7r-t ! ^ •^UfcJiite 

m*. yw>*^— ^^omk^jou s 7v- 5%co 2 &#tt 

>^ U >tlfM©'f >X U >^ A ; 7 ^ t * h (J^v-fAyTK 
->7&) T&!tf£Lfc. ^COHm, G P R 4 0 HOtt^I 

-Oft (oleic acid) JJ S-)Vm. (1 inoleic a c i 
d) , a-U/l/>^ (o-linolenic acid), r~V JU> 
l(r-linolenic acid), 7^*F>H (arachido 
n i c acid), DHA££ D Wit&07 U >#$J2j^fe^fe 6 n 
fc. GPR4 0^T^-Xhg{t^^$^ViUy-;^^^;i/ (me t 

hyl linolate=linoleic methyl) 4>I&ft (B u 
tyric acid) ii«^>7'J >M±#«tt£^£&frofc 0 G 
PR 4 0 T3~x hSftiO^U >^±#^tt^^^M-T^ £ tft 6>, 

g p r 4 o wiiai.^ >7 u >#*±#miub £>4>& < £ %-B*m? x 

Hifc0!|7 GPR4 0 ZfrVfz^ >ZV >ftm±&fe&0?Jl'=l-Z&P& 

mirzo mmmmumoKRBmzmnt^^jvu-xmm^o. 5. 5, 1 

1, 2 2mM\zmXT^btcmm, JrVOm (oleic acid), 
ij ( 1 i n o 1 e i c acid) tiM^'J >#$±#§14& 

1 lmMi^JiOii^l/n-Ts^^TT^TS^CliW^ofeo <I©^ 
<h^£>, GPR4 0(CTr3*z:7shSft^^t-I^M(CJ;o-r>XU>^^±# 
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ft. 

m&M S s i RNAiAM I N 6 bfcftS, JfflftKfc JcS'f >X U >ftW± 

*»«5C^TGPR4 0ltftWs i RNAt^^m4 0 i 1 0 3^v£ 
5 7.GP R 4 0 ®565i SB* fcWiH $ it 3 £ fc#atB#n?fcS . gftffl 5 

lll^'f HV J Envelope VECTOR KIT Geno.mON 
E£fflV>Tm4 0 i 10 3 SiA^tfeM I N 6lil:*ft§< >7 'J >M> 

»±JH5&fcO*>Xfk*fc«r*» m4 0 i 1 0 3IAM I N 6 "?\tVJ—)V& 
10 (linoleic acid), y-V JV>& (r- 1 inolenic 
acid) {Cck^-T >X U >^»±#Stt*W«> 5 tl-fc < fc o fc. — 5 > 
^AE^Os iRNAT^-SSc rambl e II duplex .siRN 

nT^ZZttfTK-Ztltzo I©W^ GPR4 0^ IlijfeSIK:£*-f'>X 

777,n^T:^L^^X!IfE3m^MIN6^, 2. 5mM0EDT 

Ufeo igi#Jte4. 5 g/L©^-^^tTDu 1 be c c o' s Mod 
20 ified Eagle Med ium (DMEM, -f>h>D^*>t) ill 
5% VisWftMt (Th e rmoTr a c e *±) , 5. 5/iM .2-*^ 
fj-fh^Z-JV (-f>k* hn^r>t) > 2 0mM HE PES pH7. 3, 
lOOU/mL ^-5>U>, 10 0/ig/mL X M/^ hT-f v>^3J0 
Lfc&CD£/BWfc. SM&fcBfeffcl/fcK rebs- Ringer bicarb 
25 onate buffer (KRBH, 1 1 6mM NaCl, 4. 7mM 
KC1, 1. 2mM KH 2 P0 4 , 1. 2mM MgSO,, 2. 5mM C 
aCl 2 , 2 5mM NaH'CO,, 24mM HEPES pH7. 3) T 
2tHl^L7c^ 3 7°C, 5% C0 2 fJK3 0^l7°H>^a^-y 
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a >l<fc„ ±f3©KRBHfc2 ZmMSflVn-ZZmiUVfcrtyyT—^ 

5%co 2 ^#tt9 o^i§«Lfco imiia©±it*i!JRu 

Hi^l 10 in vivoWM>X'J titmi&Tftm 

6 Efc»$mbfc. *JSM4 1 ©fl^tl© 0 . 5 % p<^;Hr;l'0-7,!i« 
10 4 3 Omg/k gOlitlP^U, O^f 1:^;^-^ (2g/k 

g) SftPftffibfc. OTiMdteO. 5%^fJl/tJVn-X0*$S4U, H 

7 0 7 0$, -f >^ 'J Ctt7^< A / 7 y t-f ( C 12S L] ~S*J 

«4 i©<t^«ftwr?tt, *ft«r3 o»«©jiii»±iMi*«**fctti«sn 

(0 2, Wi 1 1 i ams p<=0. 0 2 5) , HAfif 7 #«©-<> 

*U>±#«J&*W*fc*»*bfc (03, Willi amstt p<=0. 0 
2 5) o £©agj&&>£>, HW04 l©^-&4&^7^ hfc*Vi.T, -f>7sD># 

20 moMftm t m&Tft® z^-r^t &w zomzz ntc, 

3 4 (2B)-3-(2-^;^D-4-^ H^>'7xnjP)T^ U;I4»X^ 

»fc£fc**tfi»1*tti:bT»fc. JR$ 97* 0 
25 'H NMR (CDC1,) 51.33 (3 H, t, J=7. 1 Hz), 3.83 (3 H, s), 4.26 (2 H, q, 
J=7.1 Hz), 6.41 (1 H, d, J=16.2 Hz), 6.61-6.73 (2 H, m), 7.45 (1 H, t, 
J=8.6 Hz), 7.75 (1 H, d, J=16.2 Hz)» 

3 5 3-(2-7;^P-4-^ h + x7xX;W7°Dtf^->^X^ 
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#%#!i4 3 tmmzVX, (2E)-3-(2-7Jlx^D-4-> h^>7i-JW7^ U 

'HNMR (CDCl 3 ) 61.23 (3 H, t, J=7.2Hz), 2.58 (2 H, t.. J=7.6Hz), 
2.90 (2 H, t, J=7.6 Hz), 3.77 (3 H, s), 4.12 (2 H, q, J=7. 2 Hz), 6.57- 
5 6.63 (2 H, m), 7.07-7.13 (1 H, m)„ 

###]1 3 6 3-(2-7^^D-4-hHn^v'7x-Jl/)yDtf^>mx5 i ;i' 
#%M3 6 tmmzVX. 3-(2-7;ktP-4-* h^i/7x-WyDt^> 

10 'H NMR (CDClj) 61.23 (3 H, t, J=7. 2 Hz), 2.58 (2 H, t, J=8. 1 Hz), 
2.89 (2 H, t, J=8. 1 Hz), 4.12 (2 H, q, J=7. 2 Hz), 6. 51-6.56 (2 H, m), 
7.01-7.06 (1 H, m). 

3 7 (2E)-3-(2-£?PP-4-t: FD^->7x-J!/)7^'J;H^9 : Jl/ 

is m&mvtmtbxntz. &m m. 

l H NMR (CDC1,) 6 3.83 (3 H, s), 5.99 (1 H, br s), 6.33 (1 H, d, J=16,l 
Hz), 6.79 (1 H; dd, J=8. 6, 2.4 Hz), 6. 94 (1 H, d, J=2.4Hz), 7.53 (1 H, 
d, J=8.6 Hz), 8.05 (1 H, d, J=16.1 Hz) 0 

###113 8 3-(2-^PP-4-fc FD^Fi/7x-JW T'P tf^^^^U 
20 ###14 3£|nMiK:LT, (2E)-3-(2-^PP-4-t FP^S/7x-;V)7^U 

'H NMR (CDClj) 6 2. 62 (2 H, t, J=7.9Hz), 2.99 (2 H, t, J=7.9Hz), 
3.68 (3 E, s), 4.95 (IE, s), 6.67 0 H, dd, J=8. 3, 2.6 Hz), 6.87 0 H, 
d, J=2.6 Hz), 7.10 (1 H, d, J=8. 3 Hz) 0 
25 1 3 9 4-7ac-;i^-N-^P 3-^7V-)l-2-7 ^ > 

2-7DOJth7x/> (4.45 g, 28. 8 mmol) t N-7°P if)V^^7 VT 
(3.40 g> 28.8 mmol) CDX^y-;l/ (50 ml) ®Wt\Z Wm^hV^A (3.07 g> 
37.4 mmol) %M?LX 1. 5 mmtomwmLfz. Kfom\Z7k$:1®^ J|£ij#/£5 
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(5.64 g, 92X)£fc-&*SllikT4#fc. 
'HNMR (CDCI3) 61.00 (3 H, t, J=7. 2 Hz), 1.60-1.78 (2 H, m), 3.19- 
3.29 (2 H, m), 5.38 (1 H, br s), 6.70 (1 H, s), 7.25 - 7.41 (3 H, m), 
5 7.77 - 7.81 (2 H, m). 

14 0 N, 5-5?^^H-7xZJH, 3-f7^-JH-7S > 
1 3 9 £H8tcbT\ 2-yn^i-7x^^a/t>-i-t>t 

>H NMR (CDCI3) 6 2.40 (s, 3 H), 2.85 (d, 1=3. 3 Hz, 3 H), 5.79 (br s, 1 
10 H), 7.26-7.31 (m, 1 H), 7. 36-7. 41 . (m, 2 H), 7. 56-7. 58 (n, 2 H). 

14 1 4, B-S^^HK/D hf;Wl, 3-^7^-^-2-75 > 

7^6^S^^^fi^^tbTt#fc 0 JK^ 19Xo 
>H NMR (CDClj) 6 0.97 (3 H, t, 1=7.0 Hz), 1.58 - 1.70 (2 H, m), 2.10 
15 (3 H, s), 2.18 (3 H, s), 3.15 (2 H, t, J=7.0 Hz), 4.89 - 5.07 (1 H, m). 
1 4 2 5-/^;V-4-7xx;V-H-^CiKJW1.3-^TV/-;W2-7$> 

l H NMR (CDCI3) 6 0.97 (3 H, t, 1=7.4 Hz), 1.57 - 1.70 (2 H, m), 2.40 
20 (3 H, s), 3.17 (2 H, q, 1=7. 4 Hz), 5.23 (1 H, br s), 7.25 - 7.31 (1 H, 
m), 7.36-7.41 (2 H, m), 7. 55-7. 59 (2 H, m). 

##031 4 3 4-[[^^;K4-7xx;M,3-5 i 7^-^-2-<;WTky]^5 i 

^ ?;N . 7l - 3-f 7y-iH-75 > (1.67 g, 8.8inmol) (0 
25 N,N-^^1/*^A75 H (25 aL) 60S! **fttf"MJSA (350 mg, 

8.8nunol) £in*T 30 #M^bfc®t>. ^C/Dt^WWSfeAM*^ 
(2.1 g, 9.2 mmol) £*n*.fc. fi^mfl.S»H«»^©*' 
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«U £jHfb£4& (2.6 g, i^m 86X) ^AfitttttttLTfffc. 
'HNMR (CDClj) 5 3.08 (s, 3 H), 3.90 (s. 3 H), 4.85 (s. 2 H), 6.75 (s, 
1 H), 7.27-7.43 (m, 5H), 7.86 (dd, 1=8.4, 1.4 Hz, 2 H), 8.02 (d, J=8. 4 
5 Hz, 2 H). 

4 4 [4-[U^;K4-7x-;i/-l,3-^7V r -;W2--r;i/)75y]/^ 

*?£T> 4- [ [* ^.H' (4-7 x x;M , 3-^7 )V) 7 5 J ] * £ 

A*»*3\>U (2.06 g, 6.1 nrnol) Ofh7tKD77> (30 mL) 

io o.9 m *mfc*Mvy?)V7)v*-v^*v>®m (30 27 mod 

*g 2 mm& btzoi, mm±hWA-\-Mm (8.7 g , 

27BBoO*lnATMT!l|*miJt^l/*:. M^^m 5tt£ffi»U S 

«U &)Hte<& (1.9 g, iRjfs 98%) Safe»*tUT»*:. 
15 'H NMR (CDClj) 6 3.07 (s, 3 H), 4.67 (d, 1=5.8 Hz, 2 H), 4.77 (s, 2 H), 
6.72 (s, 1 H), 7.23-7.42 (m, 7H), 7.83-7.89 (m, 2H). 

&%M1 4 5 4-[[x^;K4-7x-;wi,3-5 1 7y-;u-2-r ;W75;]^f 

4 3 d:EI^Cl/T\ N-I^H^i-JV-U-fTy- ;t-2-7$ 
20 >*&*»b^**J|fijBitt»i:UT#fc. ft* 60X e 

'HNMR (CDC1 3 ) 6 1.24 (t, J=7.2Hz, 3 H), 3.52 (q, J=7. 2 Hz, 2H),\ 
3.91 (s, 3H), 4.83 (s, 2 H), 6.72 (s, 1 H), 7.24-7.44 (m, 5 H), 7.82- 
7.86 (fit, 2 JO, 7.98-8.02 On, 2 H>. 

mmi} 14 6 [4- [ [X5P> (4-7 x-;H, 3-5P 7 l/-;l-2->f JW7S/]^ 
25 ;W7x-;i/| 

4 4 iRifcCUT, 4-[[X^;K4-7x-;l/-l,3-^7V-;i,-2-f 

W 69%. 
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l H NMR (CDC1 S ) <51.23 0, J=7. 1 Hz, 3 H), 3.51 (q, J=7. 1 Hz, 2 H), 
4.69 (d, J=4.8 Hz, 2 H), 4.76 (s,' 2 H), 6.71 (s, 1 H), 7.24-7.39 (m, 7 
H), 7. 83-7.87 (m, 2 H). 

1 4 7 4- [ [ (4- 7 x =.)V-\ , 3-^7 l/-;W2-f ;U> (7° O h! JI/) 75 7] 

5 ^^M^mm^jv 

###J1 4 3 t^^lCLT, 4-7xr.;i/-N-7'ne;i-l,3-5 1 7y-;V-2-7 

'H NMR (CDC1 3 ) 60.93 (t, J=7.7Hz, 3 H), 1.64-1.74 (m, 2 H), 3.40 (t, 
J=7.7 Hz, 2 H), 3.91 (s, 3 H), 4.85 (s, 2 H), 6.72 (s, 1 H), 7.23-7.42 
10 (m, 5 H), 7.82-7.85 (m, 2 H), 7.99-8.01 (m, 2 H). . 

1 4 8 [4-[[(4-7x^I/-l, 3-^7V*-;W2-^;W (7*0 1°» 75 7] 

15 fe. J« 67S, 

l H NMR (CDCI3) 60.93 (t, J=7.4 Hz, 3 H), 1.62 (t, 1=5.8 Hz, 1 H), 
1.64-1.74 (m, 2 H), 3.40 (t, 1=7.7 Hz, 2 H), 4.69 (d, J=5. 8 Hz, 2 H), 
4.79 (s, 2H), 6.70 (s, 1 H), 7.24-7.39 (m, 7 H), 7.84-7.87 (m, 2 H) B 
###J1 4 9 4-[U^;K5-^^;W4-7x-;W, 3-?7l/-JH-f ;p)7 

20 s/o^^w^m^^^ 

4 3i»LT, N, 5-^^^-4-7 xr;l/-l,3-5F7 y-^'-2- 
75>^6SMfb£^£^Mft;fc£^T#£o W 96%. 
'HNJfR (CdCl 3 ) 62.42 (s, 3 H), 3.03 (s, 3 H), 3.91 (s, 3 H), 4.75 (s, 
2 H), 7.26-7.31 (1, 1 H), 7.36-7.41 (m, 4 H), 7.62-7.65 (ra, 2 H), 8.01 

25 (d, J=8.3 Hz, 2 H) 8 

15 0 [4-[[^^;K5-^^>-4-7x^;i'-l, 3-^7^-2-^ )V)T 

5 / ] * ?m 7 x-;n 

#%M1 4 4Wi:L-t, 4-[[/^K5-/5 1 ;M-7x ^-lj-fj 1 / 
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4K* 92*. 

'HNMR (CDC1,) 62.42 (s, 3 H), 3.02 (s, 3 H), 4.68 (s, 4 H), 7.26- 
7.41 On, 7 H)> 7.64 (d, J=7. 5 Hz, 2 H>. 
5 ###J 1 5 1 4-[[(5-^^M-7i-)H, 3-^TV/-;W2-< JW C/p b° 
iW75/]^ £ AM* ^ 
##091 4 3 t^tdLT, 5-* f;N-7H ^-N-^P 3-5P7 y* 

-)i'-2-7*>ft£mM<t&to*n&mvt®ti>T&it. &m 792. 

l H NMR (CDC1 3 ) 60.92 (t, J=7.4 Hz, 3 H), 1.66-1.72 On. 2 H), 2.41 (s, 
10 3 H), 3.32-3.37 On, 2 H), 3.91 (s, 3 H), 4.77 (s, 2 H), 7.26-7.41 On, 
5 H), 7.61-7.63 On, 2 H), 7. 9S-8. 01 On, 2 H). 

&SM 15 2 [4-[[(5-^?;n-7i-;w, 1-3-7 V- fr-l-j )V) C/p fcf 

##091 4 4tn«|K:UT, 4-[[(5-^5 1 ;l/-4-7xr:;P-l,3-5 1 TV/-;i'-2- 
15 -f ;w (7*d WW75;]^^]ftAfi^f^ SM^flfc^^ftb^ 
itT#fc. JRJ$5 78%. 

'HNMR (CDC1,) 50.91 (t, 3=7.4 Hz, 3 H), 1.57-1.72 On, 2 H), 2.41 (s, 
3 H), 3. 32-3.37 On, 2 H), 4.68 (d, J=5. 8 Hz, 2 H), 4.70 (s, 2 H), 
7. 24-7.41 On, 7 H), 7.63-7. 65 On, 2 H). 
20 #*«1 5 3 3-[U?;K4-7xn^-l,3-^ry-;i/-2-^;WT5 7J^^ 

;W£A#«^5 t ;p 

4 3 tmmiZLT. N-^^>-4-7x-;Wl,3-^7V-^-2-J$ 

>^ 3-(7*Dt^^w$iti^fM sMfc£4&$Mfi»*w&£ l -ca- 
fe. 72%, 

25 'HNMR (CDClj) 6 3.08 (s, 3 H), 3.91 (s, 3 H), 4.83 (s, 2 H), 6.74 (s, 
1 H), 7.25-7.44 On, 4 H), 7.58 (d, J=7. 7 Hz, 1 H), 7.85-7.88 On, 2 H), 
7.96-7.98 (m, 1 H), 8.03 (s, 1 H). 

.##091 5 4 [3-[[/5 i ;K4-7x-.^-l 1 3-5 1 7y-./t/-2-r;i/)7^y]^5 i 
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;i/]7x-;i/|^y-^ 

mmi 4 4tmm\zbx. 3-[[*:f.M4-7x~;i-i, 3-^77-^-2-^ 

JR^ 95%, 

5 'H NMR (CDC1 3 ) 6 3.09 (s, 3 H), 4.69 (d, J=5.8 Hz, 2 H) , 4.78 (s, 2 H), 
6.73 (s, 1 H), 7.24-7.40 (m, 7 1), 7.85-7.88 (m, 2 H). 

5 5 4-[[(4-7x3i;i,-l ( 3-5 1 7l/-^-2-<;P)^3^^]^t$ 

79Xo 

'H NMR (CDCI 3 ) 63.90 (s, 3 fi), 4.54 (s, 2 H), 7.31-7.45 (m, 4 H), 
7.49 (d, J=8.3Hz, 2 H), 7.86-7.90 (m, 2 H), 7.96-8.00 (m, 2H). 

5 6 [4-[[(4-7x^V-l ) 3-f7 i ;-iV-2-'fiV)?t]/5 1 JW7i 

15 

1 4 4 tl^KlLT, 4-[[(4-7x-;V-l, 3-^7 V-;^-^ )V)^ 

^■]^M^B^m.^)v^^mmi\:^m^Bm^tvTmz a 85%„ 

'H NMR (CDC1 3 ) 61.67 (t, J=5.4 Hz, 1 H), 4.51 (s, 2 H), 4.67 (d, 
J=5.3 Hz, 2 H), 7. 26-7.44 (m, 8 H), 7.89 (d, J=8. 1 Hz, 2 H). 
20 mm 1 5 7 N-(4, 5-vt h* h [1, 2-d] [1, 3]^Tl/-;W2-T ;W 
/\*>75 H 

*#T, 4, 5->* kHn ^7 hCl, 2-d] [1,33 ^7^-^-2-7.5 > (1.50 g, 
7.4 mtol) <D¥W> (20 diL) i«£3gte:7° n fcf ^-~;Kl. 03 g, 11 mjnol)£ 

25 ft. ttffl^Tlc^Lfe^ U&mmLtz, lll:y'J*^W7A^7h^ 
57^- K*1f>/Smx^=3:l) TUtlllU mMit^ (1.75 g, JR$ 

9i« %B*ti,xmzo 

'H NMR (CDClj) 61.14 (t, J=7.5 Hz, 3 H), 2.33 (q, J=7. 5 Hz, 2 H), 
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2.96-3.09 On, 4 H), 7.18-7.28 On, 3 H), 7.71 (d, J=7.5 Hz, 1 H). 

1 5 8 N-^D fcf;W4, 5-^t H Uj-7 V [1, 2-d] [1, 3]^ 7 ;P-2- 7 

5 y 

>kftT> N-(4,5-v't: Hnt7h[l,2-d] [1.3]^T*/-;V-2-<JW"/P^> 
5 75 F (1.70 g> 6.6 mmol) ©rb7th'077> (30 mL) **fl3U 
^ATj^^ 1 )^ (749 mg, 20 mmol) SiD&T&itt? 3 «fH8H^bfc. B(£ 
ft^- h U ^A+Tlcfntl (9.6 g, 30 mmol) Stn^.T^iiT? 1 BflHMt#.Ufc. 

(A^rt>/S®XfJH:l) T'«ib, SSft^ft (1.32 g, JR« 823!) £ 
10 ffe|&*ilT#fc. 

'H NMR (CDC 1 3 ) 50.99 (t, J=7.5Hz, 3 H), 1.62-1. 76 (m, 2 H), 2.83- . 
2.88 On, 2 H), 2.99-3.04 (m, 2 H), 3.20-3.26 (m, 2 H), 5.26 (s, IB),. 
7.10-7.26 On, 3H), 7.70 (d, J=7. 9 Hz, 1 H). 

0mm 1 5 9 4- [ [4, 5-5? b K □ i~ 7 h [1 , 2-d] [1 , 3] ^7 iZ-JW-'f P 

is tf;W75/]^^;v]^m#m^^ 

##fl)l 4 3 iEHSKlLT, H-^O KM, S-S?k H n 1 7 h [1, [1, S]' 
^7V/-;W2-T.5>*6MMb^**tttt*tbT#fc. 78*. 
l H NMR (CDClj) <5 0. 93 (t, J=7.5 Hz, 3 H), 1. 63-1. 73 On, 2 H), 2.82-2.88 
On, 2 H), 3.02 (t, J=7.8 Hz, 2 H), 3.38 (t, 1=7.8 Hz, 2 H), 3.90 (s, 3 
20 H), 4.81 (s, 2 H), 7.09-7. 26 On, 4 H), 7.41 (d, J=8. 1 Hz, 2 H), 7.99 
(d, J=8.1 Hz, 2 H). 

0mm 1 6 0 [4-[[4.5-5>k Kl,2-d]_[l,3]9 1 7l/-JW-fJH^ 
##0)J1 4 4tmm\ZVX, 4-[[4,5--?fcl*n^7Ml.2-d][l f 33?7V^ 

25 ;i-2--f ;K7° p tf ;i/) 7 5 y ] ^ sits / 5=-;^ 5 Srfcfiift 

•H NMR (CDClj) (5 0.93 (t, J=7.4 Hz, 3 H), 1. 63-1- 73 Cm, 2 H), 2.82-2.87 
On, 2 H), 2.99-3.04 On, 2 H), 3.35-3.40 On, 2 H), 4.68 (d, J=5. 1 Hz, 2 

( 



WO 2004/041266 



292 



PCT/JP2003/014139 



H), 4.75 (s, 2 H), 7.09-7.40 On, 7 H), 7.78 (d, J=7.5 Hz, 1 H). 
0%M1 6 1 4-[[(4,5->?p<^;|/-l ( 3-5 1 TV-;U-2-<;W (7°Db°;P)7$ 

###J 14 3 t^JCl/Ts 4, 5-^^^;i/-N-^D tf;i/-l, 3-?7 s /-;P-2- 
5 75>^^^M^#)$gfe»^a:bT#fc 0 ft* 68X„ 

'H NMR (CDC 1 3 ) 6 0.88 (t, J=7. 4 Hz, 3 H), 1.56-1.66 (m, 2 H), 2.12 (d, 
J=0.8 Hz, 3 H), 2.18 (d, J=0. 8 Hz, 3 H), 3. 25-3.30 (m, 2 H), 3.90 (s, 
3 H), 4.71 (s, 2 H), 7.33 (d, J=8. 5 Hz, 2 H), 7.96-8.00 On, 2H) n 
###11 6 2 [4-[[(4,5-> J ^^;l/-l,3-5 i 77-;i'-2-<;i0 (7'Ptf;07$ 
10 /]^^]7iZJl/]^;-^ 

&%M1 4 4tm%i\zLT, 4-[[(4,5-v^^;i'-l,3-5 1 7^-)U-2-r 

vrmzo urn w%o 

'H NMR (CDC 1 3 ) 60.87 (t, J=7. 4 Hz, 3 H), 1. 56-1.66 On, 2 H), 2.13 (s, 

15 3 H), 2.18 (s, 3H), 3.25-3.30 (m, 2 H), 4.64 (s, 2 H), 4.67 (s, 2 H), 
7.24-7.33 (m, 4 H) e 

6 3 (2',6'->?^5 1 ;i/h*7xzi;w4-i';w^^y-;w 

(4-7*P^:7x-;W^^y~;K5.00 g, 32 mmol), (2,6-^^7i- 
;W^n>^ (5.77 g, 39 mmolK JS^HJ^A (10.2 g, 96 mmol) £ h;k 
^>-*?;-)l-* (5:1:1, 210 mL) £t£3?U 7;l- 3*>amL£iL 
5*7 hU7x-;i^7s7^r>A-^^7A (1.85 g, 1.6 mmol) ££D;l£. ^ 

iDASKx^T^mi^fc. Abmft^Tfc^ &&&mmvit. sa^u^y 

%m (4.44 g, iK^ 6530 £S6»*£l,T#fc. 

'H NMR (CDC1,) 61.69 (1 H, t, J=6.0 Hz), 2.03 (6 H, s), 4.76 (2 H, d, 
J=6.0 Hz), 7.09 - 7.19 (5 H, m), 7.43 (2 H, d, J=8. 1 Hz). 
##091 6 4 3- (4- ((3- 7 1 / y^>^jW t4= 7 x T^o/O ~ h 
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•J )V 

#%#I3 1 tm&lzLT\ 3-7x/^^>^7J^-J|/t 3-(4-b Ha 

W 95%, MS 330.1 (MH + ), 
5 #%#J 16 5 (1 Z) -N- k H a +y-3- (4- ((3-7i^^> *>) 7 
x-ji/)7°a;iW5 F75 H 

t Kn*->7$>Jfctt:ft(i.05g, 15.1mmoI), h U Xf^TS >(3.0ml, 
21.5mmol)©v^^;^;P*^v'hM30il)M-«^^T*30^^^ 3- 
(4-((3-7i;^y^>yJW^^) 7z^W^B/t>= h U ;K0. 5g, 
10 1.52mol)*HnAfc. *©»***70t;.T18l*WiMWk Rl&»$fc£»BSx 

ft*, iffiitfc. f#e > n7 t c^^^x^-^h5kHa7^>^e>w 

MS 363. 1 (MH + ) 0 

15 16 6 l-(tert-7h^v'*;i/^x;i/)-3-k Ka^pv^^-lH-r > F 

l-(tert-7>^v*^x;i0-lH-<>H-;i/-3-*J^>m^^UX7x 
;K2. 5g, 9. OSmmol) Q>mfoT h7kh*D77> (40ml) fcttfcJjCi&T', 1. 5M-v 

<V7*^;V7K^b;7;i/5x^7A h;i/x>^(i4mi, 2immoi)£#n7L, zmm^ 

(2.3g, 10010 S#*fitt*M&£l/T#fc. 

'H-NMR (CDClj) 5 2.67(9H,s), 4. 84(2H, d, J=6. 0Hz), 7. 14-7. 38 (3H,m), 
7. 58 OH, s), 7. 64 OH, d, J=7.5Hz), 8.13(lH,br d, J=8.1Hz). 
25 £#09 1 6 7 2-k HP*^pt^;W3-^ h*^* ^y-l-^>l/5 : t7i> 
1 6 6 iEMSCUlV 3-^ Mr^* h^y-K>yft7i>-2-jj 

'H-NMR(CDCI 3 ) <J 2. 72 OH, t, >6.6Hz), 3.68(3H,s), 4. 80(2H, d, J=6. 6Hz), 
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5.1K2H.S), 7. 30-7. 43 (2H, m) , 7. 66-7. 82(2H,m) . 

##011 1 6 8 2-t Yu^^)V-Z-{l-^)V^yV)V^r^y)-\-<yV^ 
##0lJl 6 6 t|^«l:LT, 3-(2-^5 t ;W^>^;W**^)-l-^>V/^*7 

'H-NMR(CDC1 3 ) (5 2.42(3H,s), 4. 50 (2H, d, J=5. 2Hz), 5.17(2H,s), 7.10- 
7.82(8H,i). 

##0916 9 (2' ,6' -y^fJH^h^yh'7xrjH-^JW^^;-^ 
10 gBrtS##0! 1 9 9 &Xfi$%m 2 0 0 iP^Cl-T, mmit^^M^m 
^il/Tffc. JR* 76 %» 

'H-NMR(CDC1 3 ) (5 2.01 (6H, s), 3.74(3H,s), 4. 65 (2H, d, J=5. 2Hz), 
6.97(lH,d,J=S.4Hz), 7. 03 (1H, d. J=2. 2Hz), 7. 06-7. 24 (3H,m), 
7.35(lH,dd, J=2.6 & 8.4Hz). 

15 ##0sii7o (2' ,6' -v^.^ji/-4-^ h^r->t:7x-;v-3-r;k)^^y-;v 

m5ET^##^l 9 9&tf##0iJ2 0 0 fcl^ilCbT, &Ilfl;£tt$ft&tt 
^tliL/TtffCo iK* 82%. 

'H-NMR(CDC1 3 ) 6 2.03(6H,s), 2. 37 (1H, t, J=6. 6Hz), 3.92(3H,s), 
4.71(2H,d, J=6.6Hz), 6. 94(1H, d, J=8. 8Hz), 7. 02-7. 22 (5H, m) . 
20 ##0!l 1 7 1 (2E)-3-(4-^>v;l^^Fv-2, G-V* ^'>7i-JWy^> 
^x^;!/X*-5P;P 

4-t 6-^^ h^y^>X7^Tk F (1.0 g, 5.49idjdo])> ^> 

i?)\>T)\>O-)V(0. 65 g, 6. OJfflfflol) KU!/^*7n7^> (1.5g, 

7.41mmol) Ofh7tFD77> (120ml) fcjfcfc 1, 1' -(7V^#;M*x;W 
25 (1.8 g, 7.13mmol) ^^*r^D^., £»T 18 IfWHfj^Ufc. 

S^tc^x^;i/X-x;Kl20ml) £Jn*, *ffflLfc^»4&<£SS'JLT. 

>=2 : 3-1 : 1) £#U 4~^>>?;i/^4 1 ->-2, h*5"<>;C7;i/ 
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ThK(1.2g)^^fe^ B s H <hbT#fc 0 ^xfMX*;SKifJH 
*xJKl.lg, 4.91mml)^J;^60%7K^^-hU^A(0. 17g, 4. 25mmol)tf)T- 
h7tHD77> (40ml) .»fcfc*«mo#IHHft#bfc. CLOjg&K: 4-^> 
v-;U^^i/-2, h+^>X7iVjb H (1. 2g) ^rjJOA. ifiClTM 
5 'LfctfS 5 UB»}flfc, R£Stt£B«x^;i/TM&RU ^x>K*»tt, 

Lfe. =»s*ifcaaE*^x5 t ;i'X-7-;p-^u->if«E^L, m.mksm 

(1.2g)^MI B i:lt#fc. JR* 64% 0 MS 343.1 (MH + ) . 
##15111 7 2 (2E)-3-(4-fc KD^v-2,6-^/ b^v7x-JWyD/t>|I 
10 f;|/X7f;k 

3-(4-^>^^->-2,6-^^ h^F i/7x-jW yn^>^XfJHXfJV 
(1.2g, 3.50imol)^^^10%A°7>'^A-Mm(0.40g)OX^y-;K30il)i: 
fh7tF077> (30ml) CD«#»tt****HftT» 1ST 18 If Hft^U 

15 T#fe 0 -JR* 90%„ MS 255. 1 (MH*) 0 

1 7 3 3-(2, 6-v7JWn-4-/ b^r'>7iX;W7 , DA>^XfJH 

ylfJl/*Z * > BRx^x;* t> (2. 34g, 1 0. 4nunl) 43 J: IX 60%*Stft; 
■±MJ#A(b.38g, 9.50mmol)<Dxh5t FD77> (40ml) »«[S3!K»T 10 
20 ftmMWLtZo COitll 2, 6-y7i^D-4-^ h^M>X7JVrk F 
(1.5g, 8. 71mmol) 4 B#Mi*#Lfc. 

D7h^77^ (BBSx^P : a=Ht->= 1 : 1 0~1 : 5) fc#U 
25 ■ X*###J1 7 2i|H1ilcUT^ttM7cSrtTV i > *HflS^« 0 . l"7g) 
*&£:l,T»fc. JR* 52% 0 MS 245.0 (MHO. 

##f!ll 7 4 3- (2, 6-y7MD-ft Hd^y7xx;W 7*P^>Sx^l/ 
XXr^ 
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Z-(2,6-i?yft*U-4-* h + ^7i-Jl/)^DA>iX^I/X7f;Kl. 17g, 
4.79mmoIh ttfl:7;P5 x££ (1. 9g, 14.2mmolK l-^-^^>^-;Kl. 7ml, 
9. SOjdjdoI) ©y^DD^^ >Jgi£ (20ml) £2k?£Ta> &5flT? 4 l$Nlft# b£ 0 

1:10-1:5) IC#U «Hfc£«b(l. Og) LT#fc. iR 
^ 91%. • MS 230.9 (MH + ). 

###1 i 7 5 (6-^>^;i/^->-2' ,6' -i;^^;p-if7xxL;i.-3-<;i/)^ 

Jt#6&£LT#fc. 37% 0 ' 

'H-NMRCCDClg) 5 1. 56 (1H, t, J=5. 6Hz), 2.04(6H,s), 4. 65 (2H, d, J=5. 6Hz) , 
5.03(2H,s), 6. 96-7. 44 (1 1H, m). 

##m i 6 (2, 6-s?/^7ix;w u-d, 3-$?t^ v 7 >-2-^f 7 ix 

T^v"7£ (1.20g) $fh7th'D77> (50mL) ^Tn&L < d^Jgi? 

3Vm OOng) £Jn*., 2 - (4-7"n 7 1 XJW -1, 3-^* V 7 > 
(lO.Og) *Sfi-e*TLfc. STFH7&, K*S-&**ajftT?l«F|IH^€iB 

(20mL) ^MOtWUfe. *WT!£7^> EJfcg£-to££fflteRLT$S 

h?57j-T*mmvrz B mi^-a^^> osawtTi 9^57 .• 3 

^7yi>h) TMBB"TSC:t»cJ:0» «B^4U (9.l0g, ft* 
73%) fcl,T#fc. 

'H NMR (300 MHz, Chloroform-D) 5: 2.14 - 2.23 (1 H, m), 2.26 (6 H, s), 
3.97 - 4.19 (4 H, m), 5.79 (I H, s), 6.35 (1 H, d, J=4. 1 Hz), 7.03 (2 
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H, d, J=7.5 Hz), 7.05 - 7.2(1 H, n), 7.29 (2 H, d, J=7.7 Hz), 7.35 - 
7. 45 (2 H, m) . 

0%mi 7 7 (2, 6-i?^f ^7x-;i/) [S-(l,3-^t^V 7>2-^ JW 7x- 

5 i 7 6 tn«lk:bT«aft:'&«*#fc. » : 74% (Jtfetttt*) o 

'HNMR (300 MHz, Chloroform-D) 6: 2.17 (1 H, d, J=4.3 Hz), 2.27 (5 H, 
s), 3.87 - 4.23 (4 H, m), 5.77 (1 H, s), 6.25 - 6.4 (1 H, m), 7.0 - 
7.55 (7 H, m). 

1 7 8 [4-(2, JK>'^W 7x-JW / 

10 (2, 6-^^^7i-iW C4-(l, 7 >-l~i )V)7 x.~)V)*5> J - 

)V (7. lOg) , ^DDhUy^>7> (10.8 g) , a^k^-hU^A (15.0 
g) , 7-kh~hVJ\> (50mL) CDjg^teS 5013 T? 1 «pM^*ffi1ffc. JEJS&fS 
ffKx^TiftiHUfc. H«x^;Wlfcioxft»**:*-MJ 

_/\=^> (^flJtTl : 9^e>7 : 3^7vl>H TJRHrrfcHtfc 
«fc 0 v 4- (2 , 6- z? * >i?;W^>X7Jl'fk K £SHt£8g A L T#fc. 
'HNMR (300 MHz, Chloroform-D) <5 : 2.23 (6 H, s), 4.13 (2 H, s), 7.05 
-7.2 (5 H, m), 7.76 (2 H, d, J=8. 3 Hz), 9.95 (1 H, s). 
20 C<Dit$m (3.70g) §f h7kFD77> (50mL) CJg#U QXZ\Z#tm 
**<tsU^A7^5X^A (l.Og) &j&^8tffc**s;taiL&. ox:t 

ii*w^#ffl-tf&«,-j»ifc^-fy»>Aio*si* (5.og) *jpa, sj&s^fe 
fz^mmzmrnvT, rnmit-^ (3.43g, jr*8ik) &&3te3£a£LT 

25 fcfc. 

'HNMR (300 MHz, Chloroform-D) 5: 1.54 (1 H, t, J=6 Hz), 2.23 (6 H, 
s), 4.05 (2 H, s), 4.64 (2 H, d, J=6 Hz), 7.00 (2 H, d, J=7.9 Hz), 
7.05 -7.15 (3 H, m), 7.24 (2 H, d, J=8. 1 Hz) 
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###11 7 9 [3-(2, 6-i?^5 ; JK>^I/) 7x-Jk]^^/-;V 

7 8 tmBizLX, (2, 6-y^fJ|/7xrjW [3-(L3-> ? ^V^ 
>-2-^JP)7iz;W/^;-M^, ^Mfb^&^bfeo JR* : 52* (St 

5 l H NMR (300 MHz, Chloroform-D) <5 : 2.24 (6 H, s), 4.06 (2 H, s), 4.62 
(2 H, s), 6.8 - 7.4 (7 H, a). 

1 8 0 3-(4-{[4-(^Pa^^I/)^>v^]^->}7x-;W7 , OA-> 

4-(^OD^5 1 ;l/)^>> 5 .)l/7;V3-;K4.68g), 3-(4-k FD^y7x-.W 
yDA>B6^^;K5. 40gh h 'J7i-«7^ >(9. 20g)* h;Px>-x K 

'tf> (&8tJtTl : 19^?> 1 : 1 IWyX>H nmm?Z>Z.t\Z&l0, 
S1IM(5. 19g> ft* 54S)£fcfifc||£LT#fc. 

'H NMR (300 MHz, Chloroform-D) 6: 2.59 (2 H, t, J=7.7 Hz), 2.89 (2 H, 
t, J=7.7 Hz), 3.66 (3 H, s), 4.59 (2 H, s), 5.04 (2 H, s), 6.89 (2 H, 
d, J=8.7 Hz), 7.11 (2 H, d, J=8. 7 Hz), 7.35 - 7.45 (4 H, n). 
###] 18 1 y7fJW-7xrjhl, 3-^7 V-;P-2-75 > 
2-7D€-1-7i-JH^/> (4.0g) , ti--(V7?J}s?Xmm (2.60g) , 

H (15mL) ©ffl^*SMT 1 Bf |HW>#Slf;fc. £ 

®?X :F;)/Jf £ M L T\ i§fe^y'J*^7A^DTh^77^ -T?f*« 
Lit. SRi^-^tj-V (&«JtTM : 9^e>2 : 1 &H!fyi?x.>h) 
TSWro 9, Mffrfrtt (3.30g, 71%) **fi«rt*«f£UT#fc. 

'H NMR (300 MHz, Chloroform-D) 5: 1.01 (6 H, d, J=6.6 Hz), 1.89 - 
2.04 (I H, m), 3.05 - 3.15 (2 H, m), 5.26 (I H, broad s), 6.69 (1 H, 
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s), 7.25 - 7.3 (1 H, m), 7.3 - 7.4 (2 H, m)., 7.75 - 7.85 (2 H, m). ■ 
1 8 1 tmU\ZLT&T(D^%M 1 8 2- 1 8 4®<l5£*&§'&j£L,fc. 

18 2 N-f 7 7*n kf.Jl-4-7 x - JW1, 3-3^7 7-J1/-2-7 5 > ' . 
1K$80SS. jitfeftttlfe. l H NMR (300 MHz, Chloroform-D) <5 : 1.31 (6 H, d, 
J=6.3 Hz), 3.65 - 3.80 (1 H, n), 4.95-5.05 (1 H, m), 6.69 (1 H, s), 
7.2 - 7.4 (3 H, m), 7.7 - 7.8 (2 H, m) 
###l 18 3 N-A^yiM^x-Jhl, 3-^77*-;i-2-7$ > 
iR^94% 0 H&ft&ftt), 'H NMR (300 MHz, Chloroform-D) 6: 0.8-1.0 (3 H, 
n), 1.1 - 1.5 (6 H, m) , 1.5 - 1.8 (2 H, m), 3.2 - 3.4 (2 H, m), 5.20. 
(1 H, broad s), 6.70 (1 H, s), 7.15 -7.5 (3 H, m), 7. 7 - 7.8 (2 H, m) 
###118 4 N-(3~^^7*5 i ;i')-4-7x-;i/-l,3-^7y-;l/-2-7$> 
©9 1 % B ffiittl, 'H NMR (300 MHz, Chloroform-D) <5 : 0.96 (6 H, 
d, J=6.6 Hz), 1. 40 - 1.65 (2 H, m), 1.65 - 1.8 (1 H, m), 3.2 - 3.4 (2 
H, m), 5.13 (1 H, broad s), 6.70 (1 H, s), 7.2 - 8.05 (5 H, m) 

18 5 N-7*D tf;W4-[4-( h U y)l<*n ^)V) 7 iZJW-1, 3-5^7 7 

-;w2-7^> m^mmm 

2-7Dt-l-U-(hij7MD/5 : ;W7x-Jl']l^;> (5.34g) , N-7*p . 
tf^^fH (2.60g) % 3L$;-)\< (50mL) CD^^^MM^Uf«C^S 1 

(5.11g, 1^70%) Zm&fti&tLTmc. 
'H NMR (300 MHz, DMS0-D6) 5: 0.96 (3 H, i, J=7.4Hz), 1.45 - 1.8 (2 H, 
si), 3.31 (2 H, i, J=7. 0 Hz), 7.30 (1 H, s), 7.75 (2 H, d, J=8. 5 Hz), 
8. 00 (2 H, d, J=8. 5 Hz) 

##m 8 5 tmm\zi>T, ot©##^i s 6&tf##m s 7©^^ 

###ll 8 6 4-(4-^P0 7x-;W-N-7°Dt:>-l, 3-^77*- ;W2-7^> 
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W71X. m&U&o 'H NMR .(300 MHz, DMS0-D6) 6: 0.95 (3 H, t, J=7.4 
Hz), 1.4 - 1.8 (2 H, m), 3.30 (2 H, t, J=7. 1 Hz), 7.15 (1 H, s), 7.48 
(2 H, d, J=8.5 Hz), 7. 66 - 7.96 (2 H, in). 

##$11 8 7 4-C3-* h^'>7i-;W-N- , /DlfJH,3-f77-;i'-2-75 

JR$71X. gm-fejeS. ! H NMR (300 MHz, DMS0-D6) (5: 0.95 (3 H, t, J=7.4 
Hz), 1.45 -1.7 (2 H, m), 3.32 (2 H, t, J=7.1 Hz), 3.81 (3 H, s), 6.85 
- 7.0 (1 H, m), 7.1-7.2 (1 H, m), 7.25 -7.4 (3 H, m). 

8 8 N-7 P nti;i/-5-7x-;V-l,3-5 1 Ty-;i'-2-T5> 
7i-;l/7th7^ft r 5 (1.20g) <DWUU*#y (lOmL) Jg^C^St 

d.60g) ^o-ct^tl,, MWLizmvx i mm^m^fcc fcfoM&mzm 

MtN-^PWtli (1.18g) , JL$;-)\> (30mL) *JD>1» AlUA 
»Jtbfcj&«& H*Wjfc#ffl"tffc. ££a£4b&*ttU lttBt**^bU^/x*- 

1 : 9^52 : l£T^^X>h) TSUlf*) 21 tfci 0 , Mft^ttl 

(120mg, JR^5%) £&figrS£LT#fc. 
'H NMR (300 MHz, Chlorof orm-D) 5: 1.02 (3 H, t, J=7.4 Hz), 1.6-1.85 
(2 H, m), 3.28 (2 H, t, J=6. 7 Hz), 5.30 (1 H, broad s), 7.20 (1 H, t, 
J=7.3 Hz), 7.25 - 7.4 (3 H, m), 7. 4 - 7.45 (2 H, m) 
8 9 3-(3-^^7x7^y)^>X7Jl'7 ; k K 

3-7D^>7:7^rt F (7.01 g, 37.9 mrnol), m-^l/V/-^ (4.51 g, 
41.7 Dunol), KftlB(II) (4.53 g, 56.9 nnolK KK* U *>A (7.86 g, 56.9 
mmol), tTUv> (50 mL) U> (25 mL) ©igl£*&S*£BB*;"Fx 

170 t T 24 P*HB»#bfc. S«ffl*«&»«I«, truS?>£J*JETTSS 
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?!t$y U*yM7A^DT h^77-f- (A*tJ->M0* Sil^l'A 

TiRttU &Hft£tt (5*80 g, 7235) fcfc*fitt#*£:bT#fc. 
MS: m/z 213 (MH + )„ 

###ll 9 0 [3-(3-^fJV7i;*>')7x^]/3 7 y-Jl/ 
5 3-(3-^5 1 JV7iy^ s >) / <>X7Jl'fk; H (5.80 g, 27.3 mmol) S 1,2-5? 
^ h*vX*> (30 mL) ^^rh7tFD77> (30 mL) (DmmzmML. 
7k%sTT*7km(k*V0j-byyA (0. 567 g, 15.0 mmol) ^U^-tcW:. fflUX* 

10 'J^^W7A^OTh^77^- (205&-60X ft^X3Mk/'\=HJ-» Tift 
Kb, mm<k£%) (4.83 g, W 8330 bT#£. 
'HNMR (CDClj) (51.66 (t, J=6. 0 Hz, 1H), 2.33 (s, 3H), 4.67 (d, J=6.0 
Hz, 2H), 6.79-6. 83 (n. 2H), 6.90-6.94 (m, 2H), 7.01 (s, 1H), 7.09 (d, 
J=7.5 Hz, 1H), 7.19-7.34 (m, 2H). 

15 ##0919 1 3- (4-^ ?il'7 x 7 ^v) ^>X7 t H 

##09 18 9 tmmzLT, z-^u^yxj K£ p-^ h/— 

MS: m/z 213 (MH + ). 

##0U 9 2 [3-(4-^5 L ;l/7x/^v')7xXJW^^/-;i' 
20 ###11 9 Q tnWiZhX, 3-(4-^^7i/^y)'<>X7Jl'Tl: 
.Mft^«*ll^ft«*il/Tftfc. .«* 86X. 

'HNMR (CDC1,) (51.62 (t, J=6. 1 Hz, 1H), 2.34 (s, 3H), 4. 66 (d, J=6. 1 
Hz, 2H), 6.88-6.94 On, 3H), 6.98 (s, 1H), 7.06 (d, J=7. 7 Hz, 1H), 7.14 
(d, J=8.7Hz, 2H), 7.30 (t, 1=7. 7 Hz, 1H). 
25 ##00193 (3-'7*P : E7xXJP) (7xXJl/)^^y> 

ft&T, S-^D^V^il^D'JF (9.50 g, 43.3 mmol) ©^>-fcf> 
(30 mL) ^{cm-fbTA'^XT7A(III) (6.93 g. 52.0 mmol) £4>ttT OjD^L 
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TffltfJLfc. ftitatt*ISft*«*Tfa^, «i?^y^A«, MEET 
5% Silf.Jl//A^^» T**«U SBBHt^ (10.7 g, JR* 95%) 
5 MS: m/z 261 (MHO. 

##fiii9 4 i-yo^-3-(i-7xn;nf-;w^>-t?> 

^^HU7x-.W7«A3-> J H (13.3 g, 33.3 mnol) 
©fh7tFn75> (80 mL) ®»i£fc:frU!7A t-^b^^b* (3.37 g, 
30.0 mmol) £4>*1"^im*.v g*»B&T* IWe 4 tflWilttl/fc. E«« 
10 H(3-7*ot7x-;l/)(7i^W/^/> (5.22 g, 20.0 mmol) Orh7t 
HD77> (20 mL) JMteiTFU $ £ fC&ftTKT 2 PfrM*#Lfc. ^ 
JftlCTKSJnA, ftKX^T&fflU fi3»*!4*T?«£^ Il^^y^AT 

- (^\^+l->~1055 StX^/A=lrt» T?»fiU 3WMt£* (5.18 g, 
15 92K) **lfi«lttttfcLT#fc. 

MS: m/z 259 (MHO. 

##^1 9 5 3-(l-7xx;Hfx;W^>X7;V^kH 

l-^p^-3-(l-7xx;i/k*r:;W^>if> (l.OO g, 3.86 mmol) Off7k 
HU77> (5 mL) BF«E££*3*H&T* -78 fcTft#U 1.6 M n-^ ( r 
20 Jl/'Jf^A/^^t (3 mL, 4.8 mmol) SiflTl/fc. 1 P#K^ M,N-S* 
^fWA75 F (0. 372 mL, 4.80 mmol) Sim*, SSfcRlifiT 2 PfUQjC 

^$|y'J*7->*7A^OTh^77^- (^1t>~20X IWXf^/A 
25 TttlilU &m4t&®) (0.626 g, ft* 78*) 4*fi«l««liUT» 

7c. 

MS: m/z 209 (MH + ) . 

mmn 9 6 [3-(i-7xx;vt-ji/)7i-;i/]^^;-ji/ 
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##f!fl 9 0 tmmzLT, 3-(l-7x-;Hfr;i/)^>X7;i-xb K^S^ 

'H NMR (CDC 1 3 ) 5 1.68 0, J=5. 3 Hz, 1H), 4.69 (d, J=5. 3 Hz, 2H), 5.47 
(S, 2H), 7.24-7.34 Cm, 9H) 0 

###J 1 9 7 3-(2-/^-l-^7^;W^>X7;Wxfc: H 

\--?u=£-2-*^)Vj-7$Vy (3.32 g, 15.0 mmol). {Z-*)Vz.)V7 x.~ 
)V)#U>m (2.13 g> 15.0 nunol) * 1 M ^K^hU^A*»ffi (30 mL), 
JL9J—)V (15 mL) :fcJ;tfh;Px> (30 mL) '0ffi»K:»fl?U 7;to < >«& 

fh7^(h'J7i-J^7^»/t7v9A(0) (0. 867 g, 
0.750 nunol) &%%.tz. Kfom%7 >rf>#a^T, 80 T 24 m&SLWV 
fc. KJ«£<$£PI£, ^iOTttX^TTWRl/, ^F»*-ir^< hMiilx 

EWSbfc. aSS->'J*W7A^D7h^77^- (A^>~20* » 
Kx5MP/A,*tf» THfttU (2.39 g, JR* 65%) &«fe#tfi«&. 

MS: m/z 247 (MH + ). 

#twi9 8 [3-(2-^5 1 ;n-t7^W 7x - ^ ^ 

9 oira«fcbT, 3-(2-^7 c Ji/-i-7^7^;i/)^>X7;v7 f t na* 

e»^;TO^#l^fisfiCT14^^ti < htT#fco JR* 811, 

l H NMR (CDCg 51.74 (t, J=5.3 Hz, 1H), 2.24 (s, 3H), 4. 78 (d, J=5. 3 

Hz, 2H), 7.20-7.53 On, 8H), 7.77-7.85 tin, 2H). 

###11 9 9 2*,6 , -$?jWH£ 7ir^3-A;p;t;i^t K 

3-7D^>X7;l'7 ! tK (18.5 g, 100 nunol), 2,6-7/?>7xrM 
n>Wt (21.0 g< 140 mmol) £ 1 M itt»^-hU^A*»tt (200 mL), X^y 
(100 mL) &£tfh)VJL> (200 mL) ©»|jtfc**l/, 7;P-f>®$ll<£ 
^> rh7^7(h'J7i-;^77^»/\ 1 777A(0) (5.78 g, 5.00 
mmol) %mZ.tzo KJ&JfcST^^JffflJKT, 80 13 T" 20 P#WflH$Ljfc. S 
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)v/^^y) r-ntiau mm-itsm (20.4 g, jr* 97%) 

5 MS: m/z 211 (MH + ) 0 

##M2 0 0 (2 , ,6 , -v ? ^^tf7x-;l/-3-<.^)^^7-.'l'' 

2 , ,6 , -^^;Hf7xn;V-S-*;W^7*hH (IS. 5 g. 88.0 mmol) £ 
1,2-5^ h*>'X*> (100 mL) *«ttff h5tK077> (100 mL) ©«tt 
fc»£U ^TTTR^b^^^bU^A (1.66 g, 44.0 mmol) &UD*.fc 

io a, m^-e 3 mm. sstiiiT 3 «HMi*#i/fc. R«*ic#*tt*iDA, 

fcJEWSbfc. lt$;'>U^;W7A^o^h^77^- (10% 
~50S mLX-ffr/^tty) ttll> (15-6 g, fc* 33%) % 

15 'H MR (CDC1 3 ) 61.66 (t, J=5.9Hz, 1H), 2.03 (s, 6H), 4.74 (d, J=5.9 
Hz, 2H), 7.07-7.19 (in, 5H), 7.35 (d, J=7. 5 Hz, 1H), 7.43 (t, J=7. 5 Hz, 
1H), 

##$|2 0 1 [3-(2, 6-y^^7z7 *>0:7xXJH**y> 
3-7o^>X7^rtF (6.1 g, 32.7 mmol), U-^^Wi/HV 
20 (4.0 g, 32.7 mmolK ftfttfKlI) (4.4 g, 55.6 mmol), ^K*U»7A (9.0 g, 
65.4 mmol), t°U^> (40 mL) is Is > (20 mL) * 

*#Hmri4o *c \zxiz mmmwvfco m^m^n^ ^mmz 

25 3-(2, 6-v ? /5 1 ;U7xy4 1 ^)^>XT;Urk H (EJffl9£fifett'£tt) 

£©{t£ti (74 iL)fc»#U *»TT**ft:*»7*^hUl> 
A (0.62 g, 16.4 mmol) fciPAfcft* . B»T 2»HH«*Lfc. 
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23X) 

•H NMR (CDC1,) 5: 1.60 (1H, t, J = 6.0 Hz), 2.12 (6H, s), 4.64 (2H, d, 
5 J = 6.0 Hz), 6.65 (1H, dd, J = 2.7, 8.1 Hz), 6.80 (1H, s), 6.97 (1H, d, 
J = 7. 5 Hz), 7.02-7.13 (3H, m), 7.22 (1H, d, J = 7. 5 Hz). 
###12 0 2 4-K>yM^'»^>-X7^fth* 

4-tFD+y^>X7;i/fkH(28.2 g, 231 mmol), ^j&frU^A (47.9 g, 
347 mmol) , 3£<fc:fcU£A (3.84 g, 23.1 mmol) Rtf N.N-S^^n^l/A 
10 7$H (280 mL) ©S^tlJC, M8MTP<>5W7cU F (27. 5 mL, 231 
mmol) fcjn** H«fcT24P#WJ*#bfc. K*«*»ilf;H:TftRl/, 

&ttA0&jHft£'to (48 g, JR35 98J!) 

'H NMR (CDC1 3 ) 6: 5.16 (2H, s), 7.08 (2H, d, J = 8.7 Hz), 7.31-7.48 
15 (5H, m), 7.84 (2H, d, J = 8. 7 Hz), 9.S9 (1H, s). 

###J2 0 3 (2E)-3-[4-K>v?;i/^>-)7x-;W7^ \))VWL tert-7> 

S^X^3f!^*yiHK tert-:7*3M]/ (13.8 g, 51.8 mmol) ©f h^kFD 
:7^>j§?£ (100 mL) fc, 0 t CmJ^T60%7K^k^bU7A (2.45 g, 61.2 
20 mmol) Sftl*., HfifcT 15 ^Mit#b&. ^^t, *S^«SuC O'CigiTF 
4-K>v>VI/^-^'»^>X7;i/xt F (10 g, 47.1 mmol) Ofh7t.KD7 
(138 mL) £STFU ^iT? 3 l$|K!J^Ufc. £jS?££?tirgL giS 

ffi&LTzo »Kx^Jl*«iEKT^">^ACTftfiiL/fcftx aftJBESMSU * 
25 fi|fiAO$flft^lil (13.7 g, 1R^94X) 

■H NMR (CDClj) 6: 1.53 (9H, s), 5.09 (2H, s), 6.24 (1H, d, J = 15.9 
Hz), 6.96 (2H, d, J = 9. 0 Hz), 7.32-7.49 (7H, n>, 7.54 (1H, d, J = 
15.9 Hz). 
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##012 0 4 3-(4-kHD^~>7x-;i/)7 0 DA°>^ tert-7*? 1 ^ 

(2E)-3-[4-(^>^>**^)7xii;W7^U;P»tert-^;P (13.3 g, 
42.8 mmol) , lOEPdift* (1.3 g) , X*7-;KlOO mL) Rtfx h 7 k F a 
77>(30 mL)C7)^£$)£, 7K*»ffl»T2NFM^b&. M$&3iIL73 
5 3*ft£«JE*«eU «fittft©«Hfl:'&*(7.5 g, JR2j5 79fc)&ftfc. 

"H NMR (CDC1,) (5: 1.41 <9H. -s), 2.50 (2H, t. J = 7.8 . Hz), 2. S3 (2H, t, 
J = 7.8 Hz), 6.74 (2H, d, J = 8. 7 Hz), 7.06 (2H, d, J = 8. 7 Hz). 
0mm 2 0 5 3-[4-[(3-7D ; E^>v;W^'>]7xx;i/]7°DA>m tert- 

10 3-(4-k HO + ->7x=JWya^>8 tert-^;K5.5 g, 24.7mmol)£) 
N,N->7fil/*il/A7$ K»*(100 mL) JC, 0"Ca£#T 60X**ft± h U £ A 

(1.09 g, 27.2 mmol) $JD^> EfifcT 15 #lffl«#Lfc. &V>T, 
C, Otl^TS-^D^^O^'DS F (6.55 g, 25.91 mmol) § 
i^T 12 RfF«#U 7c. jEjett^BftX^^lCTflHRl/, TKRtfffiSlftifoKK: 

15 T»bfc 0 I^mx^H^M^^v-^AtTftliLfc^ SffillU 
fcft»*0»B<b£« (7.5 g, JR#7SS0 £f#£. 

'H NMR (CDC1 3 ) 5: 1.41 (9H, s), 2.50 (2H, t, J ■ 7.8 Hz), 2.85 (2H, t, 
J = 7.8 Hz), 5.01 (2H, s), 6.87 (2H, d, J = 8. 7 Hz), 7.12 (2H, d. J = 
8.7 Hz), 7.24 (1H, m), 7.34 (1H, d, J = 7. 5 Hz), 7.44 (1H, m), 7.59 
20 (1H, s). 

0mm 2 0 6 2 , ,6'-> ? X5 1 ;Hf 7xz;h3-*M;Pffc H 

1, 3-5^X^-2-^0 fOi£>(3. 87 g, 18.2 mmol), 3-*)V5;i'7i^ 
^□>i(3.0g, 20.0 mmol) > T" h^*7 h U 7xXJ|/t}n7n7^ >K7W& 
(0.84 g, 0.73 mmol), h U «7 A (5. 79 g, 54.6 mmol), 7k (20 mL), X 

25 (20 mL) RtfWWX> (200 mL) 7;l^>f?ffl^TF- 

ziJEMbfeo Sa&y'J*yM7A^o7h^77^ - (A 
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(3.48 g, JR*81I).. 
•H NMR (CDClj) d: 1.01 (6H, t, j = 7.5 Hz), 2.30 (4H, q, J = 7. 5 Hz), 
7.16 (2H, d, J = 7.5 Hz), 7.31 (1H, m), 7.47 (1H, dt, I = 1.5, 7.5 Hz), 
7.60 (1H, d, J = 7.5 Hz), 7.71 (1H, t, J = 1.5 Hz), 7.89 (1H, dt, J = 
5 1.5, 7. 5 Hz), 10.06 (1H, s). 

#5f#12 0 7 (2l,6'-v , X5 1 ;i't*7x-;P-3— <)V)*$ J-)V 

I' -JJL^)V}iy n-fr-l-tDVjVWt H(3.48 g, 14.6 mmol)® 
-;K35 mL)SO : Th7tKD77> (35 mL) (Dfg&mmz, TK^TTTK^-fk 
*7!t^MJ7A (0.28 g, 7.3mmol) £jQ;tfc^ m^T* 1 Ptf B 1ij$bfe. 
10 1 %Lfe&m\ZT PH3 ft^X^HCT^IRU 7kRZSm 

m&M7Mzxm%.tii&s &m («^^>?A) Mmmmvrc. 

-> U # ?)Vj] 7&2a^rht?77<<- >/tm^)\>= 10/1—2/1) 

\zxmmv, m&mvtv&Mfc&Qs (2.82 g , w.m sosso 

'H NMR (CDCI3) <5: 1.02 (6H, t, J = 7.5 Hz), 1.68 (1H, t, J = 5.7 Hz), 
15 2.31 (4H, q, J = 7. 5 Hz), 4.74 (2H, d, J = 5.7 Hz), 7.08-7.21 (4H, m) , 
7.27 (1H, m), 7.33-7.46 (2H, m). 

###12 0 8 2',6'-> ? 7;i^Dt:7x-;i/-3-^;Wt;i'xt: F 
20 93«)o 

'H NMR (CDCI,)<5: 6. 97-7. 09 (2H, i), 7.34 (1H, m), 7.64 (1H, t, J = 
7.5 Hz), 7.75 (1H, m), 7.93 (1H, dt, J = 1.5, 7.5 Hz), 7.99 (1H, m), 
10.08 (1H, s). 

###)2 0 9 (2 , ,6'-v7;U^Ot:7x^-3-'f^)^^/-;i' 
25 ###12 0 7 tmWzLX, 2 , ,6'-77.WDb*7x-;P-3-*.n^;PT ? t 

'H NMR (CDC1 3 ) 5: 1.72 (1H, br), 4.76 (2H, s), 6.92-7. 04 (2H, m), 
7.29 (1H, m), 7.35-7.51 (4H, m). 
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#5f #J 2 10 3-7 x u y SfeJftSK * ^ 

S-^P^SfeASK^^KS.S? g, 27. 3 mmol), 7-UX3.73 mL, 41.0 
mol), #j$H:>"7i>(12.5 g, 38.2 mmol), h'JT, (^>^Ur>7tb 
» XA'^v^AO)) (1.0 g, 1.09 mmol), rac-2,2' (5? 7 xXJl^7>7 
5 4 J)-\X -k^75 1 ;Kl.02 g, 1.64 mmol)S.t;hJl/X>(60 mL)tf>?I£t>£> 
^^H^T80'ClCT16l^r^#U^o £Jfof&£<$£P^ fcfomZ&RZt®. 

&>'Vtif)V5!7k2U'?h!fy'7J- (^U- x^;W= 10/1-4/1) 

£T*H»U 8^£8ri&©&IBlTS'&& (2.13 g, iR*3«) &#fco 
10 'H NMR (CDClj) 6: 3.90 (3H, s), 5.79 (1H, s), 6.98 (1H, t, J = 7.5 

Hz), 7.09 (2H, d, J = 7. 5 Hz), 7.21-7.36 (4H, m), 7.57 (1H, dt, J = 

1.5, 7.5 Hz), 7.72 (1H, t, J = 1.8 Hz). 

##09 2 11 (3-7- U/7 i-JW ^ 9 J ~)V 
3-7XUy^E#^^5 1 ;K2.13g, 9.37 mmol) ©r h7t FD77 
15 (22 mL) \Z, Ot^T, 7j<^bU^A7;^-^£(0.36 g, 9.37 mmol) 

sin*, m^ximmmwisfz. m^mz^mi-hv^Ai-ym^^A 

g, 28.1 mmol) < X) tin*.* M&\ZT 5 J^m^bfeo ^M>£}ti§b 

(a^>/^x^=10/1-4/1) fcTflHSU Mfifatt©^^* 
20 (1.12 g, IRSK60X) &#fe. 

•H NMR (CDC 1 3 ) 6: 1.61 (1H, t, J = 5.4 Hz), 4.65 (2H, d, J = 3. 6 Hz), 
5.73 (1H, s), 6.88-7.04 (3H, m), 7.05-7.13 (3H, m), 7.22-7.33 (3H, m). 
###|2 1 2 5-(2-(4-((3-7xy^rv-^>^)^^^)7xX;V)X^;V)- 
lH-x hyV—fr 

25 3-(f((3- 7l ;^y^>i;ji,)^>') 7 xx;W y'u A>x h U;K0. 5g, 
1.52mmolh 7i?it± h U "7A (0. 49g, 7.54mmol), ig'fb7> : EX'7A (0. 41g, 
7.66minol)CDN,N-^^^^A75 F(20ml)^& 1 10^T 28 PSH]g#L&. 
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(0.24g, 4335) 
5 MS 373.1 (MH + )o 

*#0J2 1 3 3-(2-(4-((3-7x/^^>y.H')^>')7xZ)l/)XfJ»- 

(lZ)-N-h HP+'>-3-(4-((3-7xy^>^>^JW^v-)7x3i;i/)^0/1 
>-f 5 1*75 H (0.50g, 1.3Smmol), TJ^XJloM 5 *V-;K0. 56g, 
10 3.45mmol)©7'h7fc FP77>(20nl)»»*MT? 5 WfWft^Lfc. 

»^'>7Am #e>nfc3aa*">u*y;v 

*7A^OTh^77^-(SllX5 1 ;i/: ^+h>=l : l-l^X^l—M 
X3\^: ^^y-;i/=10 : l)fc#U &*fettli(0.165k>£»fc.3fcfc» 
15 eH*5?^1f>(6il)K:*#l>,' 110t;TMl5MJI#Lfc. S«*«*B«X 

7h^77^-wxfjp : ^u->=i : dk:#u wMz-^^-^-y-y 

fre>n&Bi&m*s Silted (94mg, 74X)&fc67U Xkli£l/rfcfc. 

20 MS 389.2 (MHO. 

#%#|2 14 4-(2-{4-[(3-7xy^^>^)t^->]7x-JHX?JW- 

3H-1, 2, 3,5-^^7^77-^ 2-**'>F 

(lZ)-N-t KD4 i ^-3-(4-((3-7x/^->^>> ? ;W^>')7xX;P)7DA' 
F75 H(0.50g, 1.38mmol)t^b^x;K0. 105ml, 1. 44mmol)©v* 
25 ^)l/7-feh7S F(20Bl)»«£MT5IGW8i#Ufc. jRfcfcttfclffilX^jl/ 

iEiiLfc. #6nfcSS*">U*dr>*7A^oTh^77-f-(SKx 
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MS 409.1 (MH + ) 0 

215 w y zfu k°;wN-(3-^^y^;w-i, 3-^7 2-7 s 

5 3-^^;W-2-7^y > (2.64g) 0^/-M3Oml)j»£-3Ot:£&£PU 
N-tf-^.n^^W^^l/T (2.92g) , fttt^- h U 2 A (2. 40g) ftjn*., in 

10 ^7^-TM®UfCo »X^-aW> OgflNtT? 1 : 9^e>2 : 1 £T 
^7^X>h) tSitS^tCiD, mm<£&%! (0.90g> JR*21X) *n 

•H NMR (300 MHz, Chloroform-D) 5 : 0.94 (6 H, d, J=6. 6 Hz), 1.23 (6 H, 
d, J=6.8 Hz), 1.45 - 1.8 (3 H, m), 2.75 - 2.9 (1 H, m), 3.1 - 3.25 (2 

15 H, m), 5.0 - 5.25 (1 H, m), 6.05 (1 H, d, 1=0. 9 Hz). 

#^#!J2 1 6 r-^SJH'-^f^t^x-jhS-jjjl/^^^^ 

2-^Dt-3-^f;K>X7^Tt: K(0.30 g, 1.51 mmol), HJ7. (5/^> 
^U7 s >7irh» r/t7y^A(0) (0.055 g, 0.060 mmol), l-&S/*7U-< 
^~>;PtJnX7^ y)b*7x^;K0.032 g, 0.091 mmol), U >fH* U 

20 (0. 64 g, 3.0 mmol), 3-C* h^^M-;i/7i- ;p)#n>$(0.35 g, 
1.96 mmoORtf WUXX6 BL)©»-&«r*7;P=f>#HftT90r»CT 17PMB 

M7Ai7u^h^yy^- (^it>~^-9->/Itmx^;i/=4/D fcxtt 
25 ML-, HfifftttCDSSft:^ (0.25 g, JR$65X) £#fco 

'H NMR (CDCl 3 ) d : 2.12 (3H, s), 3.93 (3H, s), 7.39-7.48 (2H, m), 7.50- 
7.60 (2H, m), 7.87 (1H, dd, J = 0. 9, 7.8 Hz), 7.95 (1H, t, J = 1.5 Hz), 
8.12 (1H, dt, J = 1.5, 7.8 Hz), 9.68 (1H, s). 
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###12 17 2 , -^^;w6 , -7'Dfcf;i/b*7xr.;W3-^;^>il/5 l ;i' 

X^JH'J7xr;i/^*-^D5 F0.55 g, 4.13 raol)©f h7k 
KP79>»»«(21 ■Dfc, aaUR»T**fl5^by^A(0.14g. 3.58 
mDiol)^jJDA> W»fcT20^B»bfc. 2 , -*JI/S;W-^^;V 
5 tf7xz:;W3-*;W^>tt^^K0.70 g, 2.75 mmoDOr t^t: FD79>» 
ftQOiUeftix., 70 < C(CT3P#W#l,7to gftfttftttfe 

x\ iox?dift*(o.rg)fttf^^>-;KHiL)©«***» 

=4/1) £Ttt«U «6Jft«©»Hfr&* <°- 63 ^ 
'HNMR (CDC1 3 ) a : 0.75 (3H, t, J = 7. 2 Hz), 1.33-1.50 (2H, ■>. 1.98 
(3H, s). 2.23-2. 32 (2H, m), 3.92 (3H, s), 7.08-7.15 (2H, ffl), 7.22 (1H, 
t, J = 7.5 Hi). 7.36 (1H, i), 7.50 ClH, t, I = 7.5 Hz), 7.86 (1H, t, I 
15 = 1.5 Hz), 8.03 (1H, m) . 

mm2is (2'-^^;w6'-7-oif;i/H7x^-3-<;w^^/-^ 

2 , -^?;W6'-7'Otf;Hf7x-^-3-*;^>^^^K0.63 g, 2.35 
»l)0fl»7tHP77« (6.3 bL) I:.. Ot«#T, *SMbU^A7 
;V5-7A(0.089 g, 2.35 ■moOfcfll*., H»fcT 2 ft|H!8fc#Lfc. SlftM^ 
20 *kHBft^l-U^Aip7Kfd«ia.5 g, 4.7 mmol)£l$>o< . 0 £in** . MfcT 

^7A^P-7h7*77^- (^^>/smx3^=10/l~2/l) KTlMI 
U ^fiiftttOM-ftS^* (0- 50 g> 4X* 88%) 

■HNMR (CDC1 3 ) d : 0.77 (3H, t, J = 7.5 Hz), 1.36-1.51 (2H, m), 1.65 
25 (1H, t, J = 5.4 Hz), 2.00 (3H, s), 2.25-2.34 (2H, m), 4,74 (2H, d, I = 
5.4 Hz), 7.06-7.16 (4H, m), 7.20 (1H, t, J = 7.5 Hz), 7.35 (1H, m), 
7.42 (1H, t, J = 7.5 Hz). 
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1 7tmmizLT, 2 , "-*;U$;W6 , -^^-;Hf7x-;M-A^> 
^Sr^Lfc. «6fia««(JR*45X). 

'H NMR (CDC1 3 ) 6 : 0.68-0.74 (6H, m), 1.61 (1H, m), 1.98 (3H, s), 2.20 
5 (2H, d, J = 7.5 Hz), 3.91 (3H, s), 7.05-7.12 (2H,. m), 7.19 (1H, t, J = 
7.5 Hz), 7.33 (1H, m), 7.48 (1H, t, J = 7.5 Hz), 7.83 (1H, t, J = 1.8 
Hz), 8.01 (1H, m). 

##032 2 0 (2W V^JH'-^^t^x-^-S- t)V) 
###J2 1 8fcRM*fcbT, 2*-<V7^.;W6 , -^^H7x-;V-3-^;V^ 

10 >K*^*>e>»fc&&££j£Lfc. *HMft*M&0K*90*). 

'H NMR (CDClj)fi: 0.69-0.76 (6H, m), 1. 58-1.72 (2H, m), 2.00 (3H, s), 
2.22 (2H, d, J = 7.2 Hz), 4.74 (2H, d, J = 4. 2 Hz), 7.04-7.15 (4H, 1), 
7.19 (1H, t, J = 7.2 Hz), 7.34 (1H, m), 7.41 (1H, t, J = 7. 2 Hz). 

0mm 2 2 1 2 , -x5 L ;i'-6 , -^^;i'b*7xn;w3-*;i/^>m^^;i/ 

15 ###12 1 7 tmmzLX, 2'-^;i/$;K6'-^5 1 ;l't:7x-;i/-3-^;i/^> 

'H NMR (CDClg) 5 : 1.01 (3H, t, J = 7.5 Hz), 1.99 (3H, s), 2.32 (2H, q, 
J = 7.5 Hz), 3.92 (3H, s), 7.08-7.18 (2H, m), 7.24 (1H, t, J = 7. 5 Hz), 
20 7.37 (1H, m), 7.50 (1H, „t, J = 7.5 Hz), 7.87 (1H, m), 8.03 (1H, m). 

0mm 2 2 2 (2'-x5 t ;p-6'-^^;nf 7x-;W3~f;i/)**/-;i/ 

0mm 2 1 8tmm\ZhX, 2 , -X^-6 , -*^t*7xX^-3-#;i^>^ 
*^;i^&Mfc£*Sfcfifcl,fc. fcfeflftfc«bOR*91X). 
'H NMR (CDClj) <5: 1.02 (3H, t, J = 7. 5 Hz), 1.67 (1H, t, J = 6. 0 Hz), 
25 2.00 (3H, s), 2.34 (2H, q, J = 7. 5 Hz), 4.74 (2H, d, J = 6.0 Hz), 

7.07-7.17 (4H, m), 7.22 (1H, t, J = 7. 5 Hz), 7.36 (1H, m), 7.42 (1H, t, 
J = 7.5 Hz). 

###12 2 3 (2,2',6'-hU^5 : -;l'h*7xx;i/-3-<;i/)^^y-^ 
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mm 1 9 9 m^mz o o tmmiz.LT, mit^^mmimth 

l H-NMR(CDCl 3 ) 6 1.94(6H,s), 1.97(3H,s), 4. 69(2H, d, J=6. OHz), 
7.01(lH,s), 7.06-7.32 (5H,m). 

5 

nmm2 0 2 A 3-[4-C(2*,6 , ->^^t:*7x^-3-<^)^ h*->]-2-* 

M*^.^ (2' , 6* -V*?)V\£ 7 xz;v-3-< ;w y & Wfls-&«£ 

10 JR* 67*. $Mlo 

'HNMR (CDCI3) 62.01 (s, 6 H), 2.28 (s, 3 H), 2.52-2. 57 (m, 2 H), 
2. 85-2.90 (m, 2 H), 3.67 (s, 3 H), 5.08 (s, 2 H), 6.70-6.79 (m, 2 H), 
7. 02-7. 20 (m, 6 H), 7.37-7.46 (m, 2 H)„ 

^F!l2 0 3 3-[4-[(2 , J 6 , -v^^H7x-;W3-^;W^b=¥v]-2-^^ 

15 )i7 jL-)V\-?uttym 

##{0 3 8 tUTOcbT, 3-[4-C(2 , ,6'-^^^t:7x-;W3-'f;W^ h 

^->]-2-^^7x-;i/]7'aH^>^^5 l ;^es^b^^^fe^ib 

T#feo « 56Xo 

'H NMR (CDC1 3 ) 62.01 (s, 6 H), 2.28 (s, 3 H), 2.60 (t, 1=7.8 Hz, 2 H), 
20 2.89 (t, 1=7.8 Hz, 2 H), 5.08 (s, 2 H), 6.73-6.80 (m, 2 H), 7.04-7.20 
(m, 6 H), 7.38-7.46 (m, 2 H). 

mMM2 0 4 3-[4-[(2\6'-v^^lf7x-^-3-^;W^h^->]-2-7;i/ 

;t □ 7 x 7° □ >mx^;i/ 
25 >^x^,)Vi: (2' , 6' ^ tf 7 x-^-s-f ;w J zmmit^m 

. 'H NMR (CDC1 3 ) 61.23 (t, J=7. 2 Hz, 3 H), 2.00 (s, 6 H), 2.57 (t, 
J=7.7 Hz, -2 H), 2.90 (t, J=7.7 Hz, 2 H), 4.12 (q, J=7. 2 Hz, 2 H), 5.07 
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(s, 2 H), 6.63-6.70 (m, 2 H), 7.06-7.19 (m, 6 H), 7.37-7.47 (a, 2 H). 
ll»J2 0 5 3-[4-[(2 , ,6 , -v^5 i ;VH7x-;!/-3-<;W^ h^>-]-2-7;P 

#5f0!l3 8 tHftfcLT, 3-[4-[(2 , ,6 , -5?/5 1 ;Hf 7xZJH-fJV)^ h 

LTfcfc. W 52X. 

'H NMR (CDClj) <5 2. 00 (s, 6 H), 2.63 (t, J=7. 6 Hz, 2 H) 2.90 (t, J=7. 6 
Hz, 2 H), 5.06 (s, 2 H), 6.63-6.70 On, 2 H), 7.06-7.18 (in, 6 H), 7.36- 
7.46 (m, 2 1), 

0 6 3-[4-[(2',6'-> ? ^^;Ut'7a:-;P-3-r;W^ h^v]-2-^ h 
###J3 1 tRMlfcLT, 3-(4-k h*S/7z^)7 , nW 

>^x^;ix i (2* , 6* t*7x - ;u-3--r ;w ^ * y 

ft* 248!o 

'H NMR (CDC1 S ) 51.23 (t, J=7. 2 Hz, 3 H), 2.01 (s, 6 H), 2.55 (t, 
J=7.7 Hz, 2 H), 2.86 (t, 1=1.7 Hz, 2 H), 3.77 (s, 3H), 4.12 (q, J=7. 2 
Hz, 2 H), 5.08 (s, 2 H), 6.45-6.51 Cn, 2 H), 7.02 (d, J=8. 1 Hz, 1 H), 
7.09-7.14 Cm, 5 H), 7.39-7.47 On, 2 H). 

0 7 3-[4-[(2' , 6' -y^f;i/t*7x-Jh3-f JW ^ h*v]-2-* h 
+->7i-jV] 7n kr^->|g 
##09 3 8 tmtZLT* 3-[4-[(2',6'-^^^;Hf7xX;P-3-r;i/)^ h 

iltftft. JRJj! 69* a 

'H NMR (CDClj) 6 2.01 (s, 6 H), 2.62 (t, J=7. 6 Hz, 2 H), 2.87 (t, 
J=7.6 Hz, 2 H), 3.77 (s, 3 H), 5.08 (s, 2 H), 6.45-6. 52 (m, 2 H), 
7.02-7.21 On. 6 H), 7.38-7.47 (in, 2 H) c 

0 8 3-[2-7DD-4-[(2',6'-^5 : ;i't'7i-;H-'fJ0/h^ 

v] 7x -;n 7o tf^->my ^ 
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mmSltmm\ZbX. 3-(2-7PP-4-kKP*^:7x-;i.)7 0 Pt:3-> 
&*?)Vt (2' , 6' ->'^JV M 7 x^M-f 9 J -n^ SMMt^tt* 

'HNMR (CDCl 3 ) 62.01 (6H,.s), 2.61 (2 H, t, J=7.7Hz), 2.98 (2 H, t, 
5 J=7.7 Hz), 3.67 (3 H, s). 5.08 (2 H, s), 6.81 (1 H, dd, 1=8.5, 2.6 Hz), 
6.98 (1 H, d, J=2.6 Hz), 7.07 - 7.20 (6 H, m), 7.35 - 7.47 (2 H, m). 
H»J2 0 9 3-[2-7Dn-4-[(2',6 , -^^t:7x-;W3-^;P)^ 

->]7x-;W7*Otr^>^ 

'H NMR (CDCI3) 62.01 (6 H, s), 2.66 (2 H, t, 1=7.7 Hz), 2.99 (2 H, t, 
J=7.7 Hz), 5.08 (2 H, s), 6.80-6. 83 (1 H. m), 6.96 - 7.01 (1 H, m), 
7.09 - 7.18 (6 H, m), 7.37 - 7.47 (2 H, m) 0 
15 mm2 1 0 3-[4-[(2',6 , -^?;Hf7xn;W4-'1';i/)^h^->]7x- 

;W7°Ptf^>^^^ 

(2' ,6'-y^fJVt7xr ;p-4-^ ;W ;* * / 6 Mflrfrtfe fcftfettlfttt 

it/Tfcfc. fc* 56%o 
20 'HNMR (CDCI3) 6 2.04 (6 H, s), 2.62 (2 H, t. J=7.7 Hz), 2.91 (2 H, t, 
1=7.7 Hz), 3.67 (3 H, s), 5.08 (2 H, s), 6.95 (2 H, d, 1-8. 7 Hz), 7.07 
- 7.20 (7 H, m), 7.49 (2 H, d, J=8. 1 Hz) e 

mm 2 1 1 3-[4-[(2',6'-^^^t:7x-;W4-^;W^h^'>]7x- 
25 ##fl3 8fcW*fcbT, 3-C4-C(2',6'-^^t:7x^;U-4-^j0/h 

^v]7x-;W7 , pe^>^^?;^e^^tiS^fe^^UT#feo JR 

$ 52% 0 

'H NMR (CDCI3) 6 2.04 (6 H, s), 2.67 (2 H, t, J=7.6 Hz), 2.93 (2 H, t, 
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1=7.6 Hz), 5.08 (2 H, s), 6.96 (2 H, d, J=8. 7 Hz), 7.07 - 7.20 (7 H, 
m), 7.49 (2 H, d, J=8. 1 Hz). 

mmM2 1 2 3-[4-[.(2',6 , -v^5 1 ff7i-JhKJ0^ h*is~)-2-7)V 

>Wtx^)Vt (2' , 6' -v7^t:'7xzjhH;W * ^ / -frfr 6 &Sfc£tti 

'H NMR (CDC1 3 ) <51.24 (3 H, t, J=7. 1 Hz), 2.03 (6 H, s), 2.60 (2 H, t, 
J=7.6 Hz), 2.92 (2 H, t, J=7. 6 Hz), 4.13 (2 H, q, J=7. 1 Hz), 5.07 (2 H, 
s), 6.64 - 6.80 (2 H, m), 7.07 - 7. 22 (6 H, m), 7.47 (2 H, d, J=7.9 
Hz). 

mMM2 1 3 3-[4-[(2 , ,6 , -v^9 L ;i'tf7x-;P-4--r M * b*>'l-2-7J\s 
# a 7 x ~M 7°D fcf * >m 
###13 8tmm\ZLX, 3-[4-[(2 , ,6'-b/5 1 ;l/t:7x-;i/-4— f;W* h 

LT#7c. 33%. 

'H NMR (CDC1 3 ) 52.03 (6 H, s), 2.67 (2 H, t, J=7. 6 Hz), 2.94 (2 H, t, 
J=7.6 Hz), 5.07 (2 H, s), 6.68 - 6.79 (2 H, 1),. 7.07 - 7.21 (6 H, 1), 
7.48 (2 H, d, J=8. 1 Hz). 

mmU2 l 4 3-[4-'[(2-^>^;i/^>v;i/)^4>']7x-;i/]7a^>^^ 

###15 tmmzLT, l-^>^;P-2-(7n ; &^5 1 ;L')^>if><J: 3-(4-k 
H n^->7xr;W 7°d ¥jr>M^)]/fr £>%m{k&®Z®Vi%)t UTf#£. 
W 16*. 

'H NMR (CDCI3) «5 2. 59 (t, J=7. 8 Hz, 2 H), 2.89 (t, J=7.8 Hz, 2 H), 
3.66 (s, 3 H), 4.09 (s, 2 H), 4.95 (s, 2 H), 6.81 (d, J=8. 1 Hz, 2 H), 
7.07-7. 29 (in, 10 H), 7.46-7.43 (m, 1 H). 

MMM2 1 5 3-[4-[(2-^>v;)^>^;i/)^-^^]7x-;i/]7atf^->^ 
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##013 8 tmmiZLT, .3-[4-[(2-^>> ? ;^>^l/)^+->]7x-;U]7° 

n\itym^^)^^Mit^^'m^^t^xmco 52s. 

'H NMR (CDClj) 2.64 (t, 1=1.1 Hz, 2 H), 2.90 (t, 1=1.1 Hz, 2 H), 4.09 
(s, 2H), 4.95 (s, 2H), 6.78-6.83 On, 2H), 7.08-7.32 (m, 10 H), 
5 7.40-7.46 On, 1 H). 

nmm2 1 6 3-C4-[[4-[[x^;K4-7x-;i/-i,3-^7y-;w2-'r ;wts 
j]^ )V] * y *?)V\ ->] ^ x x;n 7°o tr* 

[4- [ [X^ ;V (4-7 x-.)V-l , 3-5F7 */-;W2~f )V) 7 5 7 ] * f ;W 7 i-JH * 

l H NMR (CDC1 3 ) 61.21-1.28 (m, 3 H), 2.59 (t, J=7.7 Hz, 2 H), 2.89 (t, 
J=7.7 Hz, 2 H), 3.51 (a. J=7. 2 Hz, 2 H), 3.66 (s, 3 H), 4.77 (s, 2 H), 
5.02 (s, 2H), 6.71 (s, 1 ED. 6.88-6.91 On, 2 H), 7.08-7.12 On, 2 H), 
7.24-7.41 On, 7 H), 7.83-7.77 On, 2 H). 
15 mmm2 l 7 3-[4-[[4-[[X^K4-7xx;i/-l,3-?Ty-;i/-2-<;W75 

##0J3 8fcflMllCl/r; . 3-[4-[[4-[[l^K4-7x-;W, 3^7^- 

2-<;i075/]*3^]^>^JW^^ 

JHfc£»£*te«fifctT$fc. tt* 63X. 

20 MS: m/z 473.1 (M+l) + . 

1 8 3-[2-^^-4-[[4-[[(4-7xX;Wl,3-^7y-;i/-2-r 

M (7° a tf;i')75 /]/5 1 ;H^>^H^^v / ]7x^]7 , p e*>st j*?^ 
##F4 3 1 fclfltlHcUTv 3-(4-tFo+y-2-^^7x-JW7 , ot:t> 
.[4-[C(4-7xX;Wl,3-^7\/-^-2-<;i/) (7°ot»75/]* 

'H NMR (CDCI3) 60.95 (t, 1=7.5 Hz, 3 H) 1.60-1. 75 On, 2 H), 2.29 (s, 
3H), 2.55 (t, J=8.4Hz, 2 H), 2.88 (t, 1=8.4 Hz, 2 H), 3.39-3.44 On, 
2 H) 3.68 (s, 3 H), 4.80 (s, 2 ED, 5.00 (s, 2 H), 6. 69-6.78 On, 3 H), 
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7.04 (d, J=8.4 Hz, 1 H), 7.26-7.39 (in, 7 H), 7.84-7.87 On, 2 H). 
mmM2 1 9 3-[2-/5 : JH-[[H[(4-7x-Jhl > 3-^7y-Jh2-l' 

M (7"p mm 7 5 7 ] ^ 9\>W "*>$>;W 7 x - jw 7*0 if* >K 

##09 3 8£BH*K:l/T, 3-[2-^^-4-[[4-[[(4-7x-jI/-l,3-^7y- 

5 . ;w2-<;i/)(7Pb^W7^7]^^;W^>> ? ;i/]^>']7x-jW7 0 pif^> 

MS: m/z 501.1 (M+l) 4 . 

H«J2 2 0 3-[4-[[4-[[(5-^^;W4-7x-;l-l, 3-^7^-^-2-^ 

M (7* □ tf ; w 75/]* 3MW ^ > >VH tt*>]7i^]ynift>^^ 

10 »«3 1tHtttl/T, 3-(4-h Ha^->7x^;P)'7otf^>m^5 1 ;i/i: 
[4- [ [ (5-* 3^-4- 7 x ZL)V-\ , 3-? 7 V~)V-l-^ M (7°P fcf;W 75/]*^ 

JW 7xzjh ^ ^ y-;w^«^^#fc t j» 32*. mvt®). 

'H NMR (CDCl,) 50.91 (t, J=7.4Hz, 3 H), 1. 60-1.72 (m, 2 H), 2.41 (s, 
3 H), 2.59 (t, J=7. 7 Hz, 2 H), 2.89 (t, J=7.7 Hz, 2 H), 3.32-3.37 (m, 
15 2 H), 3.66 (s, 3 H), 4.71 (s, 2 H), 5.02 (s, 2 H), 6. 88-6. 92 (m, 2 H), 
7.10-7.13 (in, 2 H) 7. 25-7. 40 (m, 7 H), 7.62-7.65 On, 2 H). 
Hilf!|2 2 1 3-[4-[[4-[[(5-^^;P-4-7x-;Wl,3-^7V-;W2--r 

M izf p tf ; P) 7 5 7 3 * 3S> W ^ > 5?; W ->] 7 x 7* o tf * >M 

#5f0»J3 8 tmm\ZVX, 3- [4- [[4- [[(5-^ ^-4-7 x- ^-1,3-^7 y- 

20 ;v-2-< M Ct* p tf ;W 7 5 7 ] ^ 9-M * > 3? JM ->] 7 x - ; W 7° p t° :* >' 

MS: m/z 501. 1 (M+l) 4 . 

H»!l2 2 2 3-[4-[[4-[[4,5-ytFot7h[],2-d][1..3]5 1 7y-JH-'f 
)K7o h°;W 75 7] /5 : ;H^>y;Ht^ry]7x-JH :/p fcT*>tt^^ 
25 ##033 1 fc|iJ«Hcl.T, 3-(4-tKn^77x-JW7 , Dt^>^5 1 ;^ 
[4- [ [4, 5-ytFDt7h[l, 2-d] [1 , 3] 5^7 »/-;P-2-T ^ (7°P MM 75 7] 

x9 l ;W7x=;w^^/-^&Sjift^'»*»fc. 34« 0 mm* 

'H NMR (CDCl,) 50.93 (t, J=7.4 Hz, 3 H) 1.66-1.74 On, 2 H), 2.59 (t, 
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j= 7 . 7 Hz, 2H), 2.82-2.91 (in, 4 H), 3.02 (t, J=7. 7 Hz, 2 H), 3.35-3.40 
(di, 2 H), 3.66 (s, 3 H), 4.76 <s", 2 H), 5.02 (s, 2 H), 6.88-6.92 (m, 2 
H), 7.09-7.40 On, 9 H), 7.78 (d, J=7.5 Hz, 1 H) . 
||«2 2 3 3-[4-[[4-[[4,5-^tHD±7h[l,2-d][l,3]^77-;W2-1* 

##0iJ3 8 fcflWtebT, 3- [4- [[4- [[4, 5-7 b Fot7h [1,2-d] [1,3]^ 

7 >/-;w2--r ;i/ (7 □ 7 5 7 :u ^.'Kl ^ ^x-M 7° a tf 

^>n^^;i^e>s^b^r^^^fe^ H B B^^T#fc. «t* 34^o 

MS: m/z 513. 1 (M+D* » 
10 »J2 2 4 3-[2-7;W-fD-4-[[4-[[(4-7x-;l/-l,3-^7^-^-2-< 

jW(7p tr;W 75 /] pWW ^>>VH ir^slv^-M 7* a fcf^->^x^ 
>ilf » £ [4- [ [ (4-7 x ZL)V-\ , 3-^7 » (7° a tf;W 75 J ] 

^^yizjH^^y-.w^sift^^ifc. ft* 32* 0 mm* 

15 l H NMR (CDCI3) 5 0.93 (t, 1=7.2 Hz, 3 H), 1.26 (t, J=7. 2 Hz, 3 H), 

1.65-1. 75 (m, 2 H), 2.58 (t, J=7. 6 Hz, 2 H), 2.90 (t, J=7. 6 Hz, 2 H), 
3.40 (t, J=7.8Hz, 2H), 4.12 (q, J=7. 2 Hz, 2 H), 4.80 (m, 2 H), 5.00 
(s, 2H), 6.63-6.70 (1, 3 H), 7.06-7.12 (m, 1 H), 7.24-7. 29 (1, 1 H), 
7.34-7.41 (m, 6 H), 7.84-7.S7 (m, 2 H)o 

20 HSSf!l2 2 5 3-[2-7^P-4-C[4-[[(4-7x-;Wl,3-5 1 7^-;l'-2-r 

)V) (7°d tf;w 75 n^M^o^M^^ 7x^;v] 7°d ¥*>m 

###113 8tmU\ZbX, 3-[2-7MO-4-[[4-[[(4-7x-;W,3-^7y 
_^-2-< ( 7° □ t°; W 7 5 J 3 * 5=-; W ^ 7 t^>]7xr;H7olft 

25 MS: m/z 505.0 (M+l) + . 

$Jgtt 2 2 6 3-[4-[[4-[[(4, 5-y^JW,3-f7 l /-^H >W (7°D 
75 /] /^l^>-»]t*y]7xrjW 7*P k°^>^^^ 

l^mitubT, [4-[[(4,5-^^^^-l,3-^7^-^-2-'^;^)(7 , 
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56X, m&%3. 

'H NMR (CDClj) 0.88 (t, J=7.4Hz, 3 H), 1. 58-1. 67 (m, 2H), 2.13 (s, 3 
H), 2.18 (s, 3 H), 2.59 (t, J=8.4Hz, 2 H), 2.89 (t, J=8.4 Hz, 2 H), 
5 3.25-3. 30 (m, 2H), 3.66 (s, 3 H), 4.65 (s, 2 H), 5.01 (s, 2H), 6.87- 
6.90 (m, 2 H), 7.09-7.12 (m, 2 H), 7. 26-7.27 (m, 2 H), 7.35-7.38 (m, 
2H) 0 

mW\2 2 7 3- [4- [[4- [[(4, 5-^5^-1, Z-^7V-)V-2-^( )V) C7*D bf 

;w 7 ^ j ] j* 5=-; W ^ > 5?;w t+5/]7i-;n^nKt>» 

10 ###13 8 tHttfclbT, 3-[4-[[4-[[(4,5-^^5 1 ;i/-l,3-5 1 T % /-;l'-2-< ■ 

frzmmit&w&m&i&iktLTmzo *m six. 

MS: m/z 513. 1 (M+l) + . 

$mffl2 2 8 3-[4-[[4-[[(4-7x-;W,3-^7V-;W2— ( )V)7 /] 

1 5 m k >v>)V\ t^>]7i x;w y □ >^ J* 3^ 

4-7x-jV-l, 3-f 7 4 /-;H-7$ > (0.25 g, 1.4 mmol), 3- [4- [(4-^ 
$M>^l/)t^->] 7x^;H 7°P tft>t^^ (0.58 g, 2.0nnol)*cfc 
tfffK (0.25 4.2 inmol)© 1,2-5^ DDX^> (15 mL)igjftfc:> hUTii 
h^v'zKS-fb^^^-hU^A (0.83 g, 3.9 mmol)^DA> 8^*4811! 

JfeUfcft, *JE»HSLfc. Sa^ l J*^W7A^DTh^77^- (A^ 
1f>/^mx^;P=4:l) TfUfiU* mmik^m (0.31 g, 49X) Sr?4^ 

'H NMR (CDCI3) 6 2.60 (t, J=7. 7 Hz, 2 H), 2.89 (t, 1=7. 7 Hz, 2 H), 
25 3.66 (s, 3 H), 4.54 (d, J=5.5 Hz, 2 H) , 5. 04 (s, 2 H), 5.50 (br s, 1 
H), 6.71 (s, 1 H), 6. 87-6. 92 (m, 2 H), 7.09-7.14 (m, 2 H) 7.26-7. 43 (a, 
7 H), 7. 78-7.82 <n, 2 H). 

MMM2 2 9 3-[4-[[4-[[(4-7xx;M,3-5 1 7V r -;i/-2-1 > ;W75y]^5 i 
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10 



15 



20 



*#*I3 8 fcPMHCbT, 3-[4-[C4-[[(4-7x-;Wl,3-^7^-;W2-^ 

M75 ;] ^;i^>^H -/] 7x^] Ht>f ^JW^ ^Ift 

MS: m/z 445.1 (M+l) + . 

1-2 3 0 3-[4-C(2'-^^-6 , -7°Pk°^t:7x^-3-^ ;W* h**] 



25 



• 3_ (4 _ t:H p^->7x-;V)7'PA>^^K0.21.g, LHmmol), (2'-* 
^V-6'-7-Dtf;Vb'7x^-3-^;W^^y-^(0.25 g. 1.04 mmol) *5<fctf 
hUW*77^> (0.39 mL, 1.56 mmol) ©fl>7tHP77> (6 mL) 

ttttKi, or;«#Ti.r -(t^;^;w^^u^> <o.s9 g. l.se- 

**fc*«3t.UT**, 5***I£aMiU ii^>U^'.W7A7D^ 

*»fc. *v>-e, *A^^-y-^(4.oipR^h9tHp79>(6.o.A) 

IS»T1 *«*»fc^ b U «^A*»*(2. 28 mL) * 
g ,-lR* 59%) MS(APCI-): 387(M-H). 

»0iJ2 3 1 3-[4-[(2'-<V7^-6'^^t'7x^-3-^W/ 

e/]7x-;i/]7°pA->i? 

m®2 3 0 tWWfcUT, 3-(4-hFo^y7x^)7'oA>l^M 

^bfeo 58*). MS(APCI-) :401(M-H). 

|H»J2 3 2 3-[4-C(2'-X^-6'-^^7x-;W3^;0^ h**]7 

x-;W7'pa°>^ 
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##M2 3 0 tmmzlsT, 3-(4-t FD + '>7x-;WyoA°>^^5 : -.W 

zt(2' -x^;p-6' ^tf7x -;i/-3'--f ;w ; -)\>fr & Silted 

Lfco ^fe^^(JR$57%) 0 MS(APCI-):373(M-H). 

mmm 2 3 3 3-(4-((l-(tert-7* h^->.*;i'^-;W-lH-< > F-;V-3--f;V) 

#^M3 1 (hlftfiKLT^ l-(tert-7* M-iW-3-bF o^^^5=- 
— T > 3-(4-h KD^>-7x-;W ^D/t^^^X^fM 

^^Mfb^«gg^^%ibT#fco W 74%. 
'H-NMR(CDC1 3 ) 5 1.67(9H,s), 2. 61 (2H, t, J=8. 0Hz) , 2. 91 (2H, t, J=8. 0Hz) , 
3.67(3H,s), 5.17(2H,s), 6. 94(2H,d, J=8. 8Hz), 7. 13(2H, d, J=8. 8Hz) , 7.20- 
7.70(4H,m), 8. 14 (1H, d, J=8. 0Hz). 

$mm2 3 4 3-(4-((l-(tert-7h^v.*;Pfc;i/)-lH-r>H-;l/-3-f )V) 
* b*y) 7 izjW^n A>m 
###1 4 tmmz LT, 3-(4-((l-(tert-7 b*v#;V#-;W-lH-f > F— 

^£^ll£l/Tt#7 t Co W 11%, 

'H-NMRCCDClj) d 1.67(9H,s), 2. 66(2H, t, J=7. 8Hz), 2. 92 (2H, t, J=7. 8Hz), 
5. 18C2H, s), 6.95(2H,d,J=8. 8Hz), 7. 15 (2H, d, J=8. 8Hz), 7. 20-7. 40 (2H,m), 
7. 60-7. 68 (2H, m) , 8. 14 (1H, d, J=8. 4Hz) . 

HI|{5iJ2 3 5 3-(4-((3-(* h^>* h+y)-l-^>W7x>-2-<JW^ 
h * '» 7 x ~)V) 7°a A° >^ / fJl-IX 

###13 1 i^fCbT> 2-k KD^^^^-3-^ h*^;* h*>'-l-^> 
W7x>i 3-(4-t \ i U*y7 3L-)V)7°UA>W* : 5-)\>JL7,7-)Vfrt>^ 

mfc&mzim&mmtLTmco w 50%. 

'H-NMR(CDC1 3 ) 5 2. 59 (2H, t, J=7. 8Hz), 2. 89 (2H, t, J=7. 8Hz) , 3.63(3H,s), 
3.66(3H,s), 5. 19(2H,s), 5.30(2H,s), 6.95(2H, d, J=8.4Hz), 
7.12(2H,d,J=8.4Hz), 7. 34-7. 42 (2H, m), 7. 72-7. 80 (2H, m) . 
HM#J2 3 6 3-(4-((3-U h^v^ ^•»-!-'<> i ;5 : t7x>-2-<JV)^ 
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b*v)7xrJl/)7°nA>^ 

mm4tmm\zLx, 3-(4-((3-o* h*>-* b+x)-i-^>W7x 

5 'H-NMR(CDC1 3 ) 5 2. 64(2H, t, J=7. 6Hz) , 2. 90 (2H, t, J=7. 6Hz) , 3.63(3H,s), 
5.19CZH.S), 5.30(2H,s), 6. 95(2H, d, J=8. 8Hz), 7. 13(2H, d, J=8. 8Hz) , 7. 32- 
7.42(2H,m), 7. 72-7. 80(2H,m). 

H»J2 3 7. 3-(4-((3-(2-^^;l/^>v^+v-)-l-^>^^7x>-2- 

. > ). 1 .^>>/ft7x><!: 3-(4-b l<D^>7i- ;W yDAVi/^XX 

'H-NMR(CDC1 3 ) a 2.39(3H,s), 2. 57 (2H, t, J=7. 4Hz) , 2. 88(2H, t, J=7. 4Hz), 
3.65(3H,s), 4.92(2H,s), 5.17(2H,s), 6. 83(2H, d, J=8. 6Hz) , 
15 7.08(2H,d,J=8. 6Hz), 7. 14-7. 80 (SH, m) . 

##«4iW*teUT, 3-(4-((3-(2-^5 1 ;^>v^^'»-l-^>^^ 

7 x >-2--f ;w * h 7 x-;W 7a a° >i^?;vxxfM b&mit&m 

20 &«te7*UXAft£LT»fc. »R* 75%. 

■H-NMR(CDCl 3 ) 6 2. 40(3H,s), 2.63(2H, t, J=7.4Hz), 2.89(2H, t, J=7.4Hz), 
4.92(2H,s), 5.l7(2H,s), 6. 84(2H, d, J=8. 6Hz), 7.10 (2H, d, J=8. 6Hz) , 7.16- 
7.80(8H,m). 

«t|2 3 9 3-(4-((2,2',6 , -bU^^;Vt , 7xn;W3-^;W^b^v)7x 

25 -;i0 7°nA°>m^^;vx7x.^ 

-At 3-(4-b h' □ 7 xx;W 7*n^>i/f ;i/xXf.^^^Ift n 

£fcfi?fttfc*£l>*t1»fc. W 78%. 
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'H-NMR(CDC1 3 ) 6 1. 93 (6H, s) , 1.97(3H,s), 2. 58 (2H, t, J=7. 8Hz), 

2.8S(2H, t, J=7.SHz), 3. 66 (3H, s), '5. 04(2H, s), 6. 83 (2H, d, J=S. 4Hz), 7.06- 

7. 34(SH, m). 

mm 2 4 0 3-(4-((2,2',6'-hU^9 : -;H:7x-;V-3-r;i')^ h^»7x 

5 -)V)zfun>m 

4 t mm \Z L X, 3- (4- ( (2, 2 * , 6 ' - h U ^ ^)VM 7 x n^-3--f )V) * 

~L%tc. mm 98 % 0 

'H-NMR(CDC1 3 ) <5 1. 92 (6H, s) , 1.96(3H,s), 2.63C2H.. t, J=7.4Hz), 
10 2.89(2H, t, J=7.4Hz), 5.04(2H,s), 6. 88(2H,d, J=8. 4Hz), 7. 05-7. 34(8H,m). 
^Mm2 4 1 3-(4-((6-^ h+v-2' ,6' -y^^hk^xrjH-fJW^ 

###13 1 tWimz.L'T. (6-;*h*v-2' ,6' 
)V) * $ J -)l t 3- (4- b H □ * v 7 x - ;W 7 □ A >m ^ ^;l/X7s v-)l<fr S> * 

15 Bft-&«*aai6?fttt4&i:bT#fc. JR* 32%. 

'H-NMR(CDC1 3 ) 6 1.99(6H,s), 2. 58 (2H, t, J=7. 8Hz) , 2. 89 (2H, t, J=7. 8Hz), 
3.66(3H,s), 3.74(3H,s), 5.00(2H,s), 6. 88 (2H, d, J=8. 8Hz), 
6.98(lH,d, J=8.4Hz), 7. 06-7. 22(6H,m), 7. 40 (1H, dd, J=2. 2 & 8.0Hz). 1 
£j£0!l2 4 2 3- (4- ((6-* h^^-2' ,6' -v^^;Wfc*7xn;W3--r;W^ 

20 h=^v')7x-;W7 p D/t>m 

mmm4tmm\zLT. z-u-as-* h^>-z' ,6' -v>*^-tf7x:^- 
s-f;W* h^~»7x-;w7oA o >^^^;i/X7x;^e>a^b^^Hfe 

7*UXAIiUT#fc. JR* 94%o 

■H-NMR(CDC1 3 ) <5 2.00(6H,s), 2. 64(2H, t, J=7. 8Hz), 2. 90 (2H, t, J=7. 8Hz), 
25 3.74(3H,s), 00 (2H, s), 6. 85-7. 44(1 OH, i). 

mmm2 4 3 3-(4-((2* ,6' -S>*^;p-4-* h^yt'7xrJWJW^h 
7x— ;w 7°p/n°>'^^^X7t-;1' 
##0!I3 1 i^ifclt, (2' ,6' -^^fJM-^h+yh^iZJW 
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)V) ^ $ j 1 3 - (4- 1 K a * >- 7 x x;i/) 7° □ a' >m * ^;ux 7 £ ^ 

Mft£»$^«£bT#/i:. k* 87%. 

•H-NMR(CDC1 3 ) 5 1.99(6H,s), 2. 58(2H, t, J=8. 0Hz), 2. 88(2H, t, J=8. 0Hz), 
3.66(3H,s), 3.91 (3H,s), 5.14(2H, s) , 6.04-7. 25 (lOH.m) . 
5 *ffi{*2 4 4 3-(4-((2' , 6' h+^t'7x-;hHJW * h 

^v-)7x-.;07 9 DA'>m 

mm4tmm\zLx. 3-(4-(C2* ,6' -i?^?M-^^->t7i-;v- 

7°UXA B B H tbT#fco JR* 91%. 
10 l H-MR(CDCl 3 ) 6 1.99(6H,s), 2. 63(2H, t, 7. 8Hz), 2. 89(2H, t, J= 1=7. 8Hz), 
3. 91 (2H, s), . 5.14(2H,s), 6. 85-7. 24 OOH, m) . 

mmM2 4 5 (2,6-^ h^>'-4-((3-7x^^>v^)^'»7x- 

15 *^-2>^;*b*e'7xX;W7 P OA>&^ 
filtt^TUfc. 87%. 

•H-NMR(CDC1 3 ) 5 1. 25 (3H, t, J=7. 2Hz), 2. 40-2. 4S(2H,m>, 2. 84-2. 94(2H,m), 
3.75(6H,s), 4.12(2H,q,J=7.2Hz), 5.01(2H,s), 6.16(2H,s), 6.94- 
7.38(9H,m). 

20 . ^WJ2 4 6 a ) 6-y^h^y-4-((3-7xy*^>v^)^->)7x^ 
• fc. W 78%. 

25 <H-NMR(CDC1 3 ) 6 2.43-2. 58 C2H, m) , 2. 86-2. 98(2H, m) , 3.76(6H,s), 
5.0K2H.S), 6.17C2H.S), 6. 94-7. 40(9H,m) . 

nnm2 4 7 Z-(2,6-z?7)U*a-i-«r ,6' -i;^^h7x-;h3-fjW 
* h^v)7xx»7°nA°>^x^x^-r^ 



WO 2004/041266 



PCT/JP2003/014-139 



326 

##0!|3 1 tmmzLXs (2* ,6' -y^^k'7xz;H--l'JW/^;- 
JVt 3-(2, 6-^7;M-P-4-fc H D*y7i^W ^D/^lX^l/XXfM 
5Sgfc£®£&fi?ft#4&£bT#&. JR* 89%. 

•H-NMRCCDClg) 5 1. 24 (3H, t, J=7. OHz) , 2.01 (6H, s) , 2. 54 (2H, t, J=7. 6Hz) , 
5 2.9K2H, t, J=7.6Hz), 4. 12 (2H, q, J=7. OHz), 5.05(2H,s), 6. 49 (2H, d, J=9. 4Hz), 
7. 06-7.50(7H,m). 

^|ffiJ2 4 8 3-(U-y7MD-4-((2' ,6' -~J^)V\i 7xXJH-f )V) 

* h^v)7x-;i/)7°oA>m 

P%M4tmmzVT. 3-(2,6-v7MD-4-((2' ,6' -7;>Wl/tf7xX 

'H-NMR(CDCI,) <5 2.01(6H,s), 2. 61 (2H, t. J=7. 8Hz) , 2. 93 (2H, t, J=7. 8Hz) , 
5.06(2H,s), 6.50(2H,d, J=9.6Hz), 7. 08-7. 48(7H,m). 

H»J2 4 9 3-[4-[[3-(2,6-^^^;P^>v ? ;i')^>^;V]^>']7x-;W 

15 -7u/t>WL*?)V 

3-(4-t HD^y7x^)7*n/^il^^ (180 mg), 3-(2, S-S^^W* 

>^;p)^>e?;i/7;p3— ;p (226 mg) *±r;b<j7x-;i'*7 7V > (286 

mg) ©h;px> (2 bL) mmz7Wtl)Vifsymz?3L3-)V (40% WWX>» 

ft soomg) m-cjSfTb, m&x-i mmmwvrzo Kfom&®*z/v%¥ . ( . 

20 ^*5A^n7b^77^- ( T»««l/fc. »»X5 i ;U-^^> (*«Jtl : 9 
fr£> 3 : 2 £T7*7>?X>H tlitSCtiaO, *^-ffc-&^(125mg, JR 
^32*) SSHtfittttfcfcUTUfc. 

'H NMR (300 MHz, Chloroform-D) 6: 2.23 (6 H, s) 2.60 (2 H, t, J=7. 8 
Hz) 2.89 (2H, t, J=7.S Hz) 3.67 (3 H, s) 4.06 (2H, s) 4.96 (2 H, s) 
25 6. 8-6.95 (3 H, m) 7.0-7.1 (6 H, ■) 7.2-7.3 (2 H, m). 

mmM2 4 9tmm\zLx. «to*««2 5 0*^^25 

H»!l 2 5 0 3- [4- [[4- (2, 6-^/fJK>-7Jl/)^>v 5 .)V] t=^y] 7 x~ JH 
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'H NMR (300 MHz, Chloroform-D) 5: 2.24 (6 H, s), 2.59 (2 H, t, J=7. S 

Hz), 2.89 (2 H, t, 1=7.8 Hz), 3.66 (3 H, s), 4.06 (2 H, s), 4.97 (2 H. 

s), 6.8 - 6.95 (2 H, m), 7.02 (2 H, d, J=7. 9 Hz), 7.05 - 7.15 (5 H, m), 
5 7. 29 (2 H, d, J=7.9 Hz). 

mmm2 5 1 3-[4-[(3-^>y;K>y;v)^>'37x-jw^oA>i^f 

)V WM: 6 2Xo 8KJIfi*tt*. 

'H NMR (300 MHz, Chloroform-D) 6: 2.60 (2 H, t, J=7.8Hz) 2.89 (2H, t, 
1=7.8 Hz) 3.66 (3H, s) 4.00 (2H, s) 4.99 (2 H, s) 6.85-6.9 (2H, m) 

10 7.1-7.3 (11 H, m). 

mmM2 5 2 3-[4-[[3-(2,6-^^^;^>vV0^>^3^'>]7x-^] 

3 _ [4 _ [ [ 3 _ ( 2 ,6-5; ^ J- )V< > V)V) ^ > i?) W ->] 7 x =UW 7° D A >M * 
3MMl25ig), 2&S#»fl^bU£A*»« < 3mL) ' ^^-^ ( 10mL) 

(lOmL) , 7jc (30mL) ®S£«rfciil*ifc:. ■*farr*H#&;3 : »l^ 
M^>T«£U EST S Z..tiZ£ X) mmik&m (99mg, JR* 82%) 

MS (APCI-) 373 (M-H) ' . 
20 HWJ2 5 2 £E«SK:LT* &T03feSfi0!l2 5 3fc«fctf 2 5 4<D{£&Vl&& 

MffiM2 5 3 3-[4-[C4-(2,6-v^^;i/^>^)^>> ? >'W^>']7x-;W 

ft* : 96X 0 
25 MS (APCI-) . 373 (M-H) .' 

mm 2 5 4 3-[4-[(3-^>>^>^W^^7x^;i/]7°DA>m 

ft* :- 96!K 0 

MS (APCI-) 345 (M-H) . 
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nMM2 5 5 3-{4-[(4-{[A^v;K4-7x-;i/-l,3-^7y-;i'-2-r;W7 

N-A^->;i/-4-7x-Jl/-l,3-5 1 7y-;i/-2-T5> (390mg) ©N.N-v'^ 
jWWAT^H (l.OmL) T@tffi.\Z7kMiki~ h U 7 A (60%, 50mg) £^ 

5 iftTjP^.; *»T30#W*»*ffl"tffc. Ej6tt&*fc 3-(4-{[4-(7 

;W^>v;W^-+v-}7xri;i/)7°PA>m^^(318ing)$tlPx., MT? 1 B# 

Lfcc imx^;i— Mr1t> OgtfJfcTl : 19^5 1 : 1 3n?^7i?X>h) 
10 ZZLtlZ&Q. MftM (260mg> ft*48K) 

'H NMR (300 MHz, Chloroform-D) (5:0.8 -0.9 (3 H, m), 1.2 - 1.4 (6 H, 
m), 1.6-1.7 (2 H, m), 2.59 (2 H, t, J=7. 7 Hz), 2.89 (2 H, t, J=7. 7 
Hz), 3.35 - 3. 5 (2 H, m), 3.66 (3 H, s), 4.78 (2 H, s), 5.01 (2 H, s), 

15 6.70 (1 H, s), 6.89 (2 H, d, J=8. 7 Hz), 7.11 (2 H, d, J=8. 5 Hz), 7.2 - 
7.3 (1 H, m), 7.3 - 7.45 (6 H, m), 7.85 (2 H, d, J=7. 9 Hz). 
%mM2'5 6 3-{4-[(4-{[<V7°Dtf;K4-7x-;i/-l,3-^7y-;l-2-^ 
M 7 $ 7 ] * W ^ > S J)V) t^>]7i y' u n >m* ?')V 
fl»J2 5 5 tmm\ZhT. £gft;£«j£'&j£L&. JR* : 72X. 

20 jfttt*. 

MS (ESI+) 501 (M+H) . 

H»J2 5 7 3-{4-[(4-{[-TV7*5 1 ;i'(4-7x-;i/-l,3-5 i 7V r -;P-2-l';i/) 

7 ^ 7 ] ^ ^ > V) 5/] 7 x x;w 7 □ a' >m 

N-^ V 7f 3-?7l/-;V-2-75 > (232mg) ON,N-^ 

25 ^;l/*;UA7SH (2mL) »ttKl**fl2± h U £ A (60%, iftte, 50mg) £^ 

;W^>^;W^-+i/}7xx;W7 , D^>S^5 1 ;K3i8ag)SJD^ i m 
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»ftx^ ;ns«su am sa^ct^*??*- t?»« 

T?JRWT*££fc«fcD- (322mg) *#fc. uOffeiti^^^ 

y-JU (2mL) > 7-b7kH07 7>(2iL)©fi^»taiEfc«F»U 2&?E7kM<fc 

■caff, iaes[«*»«T?«ttci/fc«. wifKUiHift. sftx^ 

;H**»U »fW»*»*HPLC(^3?x>MJ-f^;PA)-C*«bT, Sfl 

MS (ESI+) 501 (M+H) . 
10 mmM2 5 8 3-{i-[(4-{[A^ 3-f 7^.'H-< JW 7 

3- {4- [ (4- { [a* 3^ (4- 7 x =L)V-l , 3-^7 l/-;W2-^ MTSSltPM 
^>y;Wt^y]7x^}7'n/Of/W' (250mg) (2nL) , 

jh7tb'077> (2mL) 0iS£igttK:i§# U , 2 8M£#ftfc?- h U 7 A*» 
15 ft (2mL) fciii*.* MMX l HHH#*iWfc. EJ6iB'&«**^^ 1 

mmmrmmzhttWi, wmxwnmmisit. i»x^i*presep 

Dehydration tube CfMBM* Ctf) » fcJBHTtt** WIUTMfc** 
(220mg, JR*90X> *«JlfilS*tl'^*^- 

MS (ESI+) 529 (M+H) . 
20 %mm2 5 9 3-{4-[(4-{WV7ati;K4-7xX;P-l,3-^7^-;W2-< 

)V) 7 a y ] * ^; W ^ > 3W) ~>3 7 x x; W 7° a a° >K 

««2 5 8 iW«fcbT, 3-{4-[(4-{[<V7-Dtr;K4-7xX;P-l,3-^ 
j y-;p-2--f ;V) 7 5 J ] ;* ^ W * > 5W> v0 7 x x j W 7° □ A >1£ 

25 MS (ES1+) 487 (M+H) . 

3M2 6 0 3-[4-({4-C(7ot°;M4-[4-(hU7.H^Py^;W7xX;H- 

U . ?7 ^_ ;H .^;H7$/)/ ^ y *JM : s) 7 x x;W 7 d a > 
ft 
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N-7'D fcf;l/-4-[4-(h U 7)V*U*^)\,) 7x-;i/]-l, 3-5 1 77-;W2-75 
> £k{k7m&M (477mg) ©N.N-y/^MJSF (lOmL) »£7j<iSt 
itthVVA (60.9b, 104mg) * 0 C CTJDA> MfcRl/T 30 dtHWfrS 

3- (4- { [4- (7 U U * ?)V) * > *?)V\ t^»7i 

^^#J^7K(ca€, BEKx^UffflfcHUfc. B®x3\>we§»»U SB« 

**>u*y;W7A^ n? h^77^-T»«i/fc. »ssx5 t ;i'-^^u-> 

($«Jt-e 1 : 1 9^S> 1 : 1 i:T7*7^x>M TSHT § 21 £ fci: D * 

£ Otfitttl £ ^ 7 (5mL) U 2aS*»^h 
10 U£A*»*(5aL)*iq*., *»T? 3 WHW^M-tffc. 1 

iMt d^KlitK mmtt.&to (230ing, J« 428!) I, 

MS (ESI+) 555 (M+H) . 
15 mmM2 6 0 tmm\zLX, $rF0?mm2 6 1~2 6 3©ft^4Sl^l/ 

lW<!2 6 1 3-{4-[(4-{ [[4-(4-^ □ D7i-^)-l, 3-f 

; w (t* o tr;w 7 5 y ] ^ 5p; w ^ > t^^]7x x;w t" p a° >m 

JR* : 28% 0 j^lfeSgS. 
20 MS (ESI+) 521 (M+H) . 

nMM2 6 2 3- {4- [(4- {[[4- (3-* h*v-7xX;]/)-l, B-^T V~ )l>-2~f 

M (7 □ bf;0 7 5 7 ] * W > 5W> ~>] 7 x x;w 7° □ A >^ 

MS (ESI+) 517 (M+H) . 
' 25 nmM2 6 3 3-{4-[(4-{[(5-7iZJH,3-f7'/-;H-fJW (7°D tf;P) 
7 5 7 ] * ^ 7 -7; W t*y]7x-;H7°DA>i 
4K* : 68*. &?*&£rA. 
MS (ESI+) 487 (M+H) . 
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%%m e 4 3-(4-( [3-(3-^^7x ; ^ i/) ^>> ? iW^->i 7 x^jw y 

3 .(4- t }jn^y7i-Jl/)7 , D^>^^ (0. 396 g, 2. 20 mmol) , [3- 
(3-^Wx;^»7x^W^^y^ (0. 429 g, 2.00 mmol) &&Z$h 
5 >J7*?MI>*7;7W > (0.747 mL, 3.00 mmol) <Db)l'X> (30 mL) fgH££7k<$ 
~HI#U l f l'-(7^/v^^^)> ? ^^ , J> ? > (0.757 g, 3.00 mmol) & 

m^b^^- <^*1}->~20% WlfJVA^^ ^^M 
10 HPLC (10-95% T-feb=hU^/*» 0.1% b»J 7;V:*nlMte*> TffiiSL 
X, ^mit^ (0.414 g, W 55%) %?&M&T&Vl l %!tLT-&f£ 0 
MS: m/z 377 (MH + )» 

Mti&M 2 6 5 3-(4-{[3-(3^^7x;*^)^>yJW^>'}7xZjW7 

15 3-(4-{[3-(3^fJV7x^y)^>y^t+y}7x^)7a/i>i^ 
;U (0.380 g, l.Ol mmol) (D^*7 J —)V (4 mL) £ cktfx h =7 1 7 7> 
(4 mL) M&mmz 2 M h U 0.5 mL) .*JQA, ^ST? 

24 RpMtt^tfc. ^iMCzK*^ 1 M SftKTKttfcUT, -RKx^JVT 

20 £E»»tfc. jaaEftSHftX^V— A*1t>^&^ B a B ^ ftB-ffc^* (0.214 
g, iR^ 58%) fe*fi^UXASi:bT#fc. 

•HNMR (CDCl,) 52.32 (s, 3H), 2.65 (t, J=7. 7 Hz, 2H), 2.90 (t, J=7. 7 
Hz, 2H), 5.01 (s, 2H), 6. 79-6. 96 (m, 6H), 7.06-7.24 (m, 5H), 7.33 (t, 
J=7.8 Hz, 1H). 
25 MS: m/z 363 (MH*). 

93609 2 6 6 3-(4-{[3-(4-/5 1 ^7 x7 ^-»^>v)H^^}7 xZjWT" 

Hl»W2 6 4£HWcUT, 3-(4-b Ho+->7x^)7 , n^>8^5 1 ^ 
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£#[3- (4-* ?^7x; 7 x - ;w ^ ^ y -^fr 5MHfc^to£&j<tfiii& 

MS: m/z 377 (MH + ) fl 

mMM2 6 7 3-(4-{[S-(M^7x^^)^>> , JWt=lrM7x^)y 

5 n/t>R 

H»J2 6 5 iHilCl/T, 3-(4-{[3-(4-^^7i/+-»^>yJl/]t4 : 

'H NMR (CDC1 S ) 52.32 (s,- 3H), 2.65 (t, J=7. 7 Hz, 2H), 2.90 (t, J=7. 7 
10- Hz, 2H), 5.01 (s, 2H), 6. 79-6.96 (m, 6H), 7.06-7. 24 (m, 5H), 7.33 (t, 
J=7.8 Hz, lH)o 
MS: i/z 363 (MH + )„ 

mmM2 6 8 3-(4-{[3-(l-7xz;H:z;0^>y;H^y}7x-JV)7°D 

15 3-(4-h K D ^7 (0.360 g, 2.00 mmol), [3- 
(i-7x-;i/t*z;W7xr;i/]^^/-j!/ (0.421 g, 2.00 mnol) *«ktfhU 
7"fMX7^> (0.747 mU 3.00 mmol) <Dh)lX> (30 mL) ?»£7jC/$T 
»#U l,V-CrWl3JU#~)V)WlW> (0.757 g, 3.00 mmol) 

m&oMx, mmnmmPF. ^ux- is mmmwhtc. Kfomz^y-y (15 

20 mL) &in^ «faL/fcTO«b**»JUT» ttttSttBEMLfc. »it*^U* 
Wn-?h^77>f- (-vHj->~20!i; g£HX3 1 ;i>/A*1*-» ti^LT, 

aaB^«*#ifijfli«« (0.641 g, mm m) tvmtc e 

MS: m/z 373 (MH + ). 

-$1S0!2 6 9 3-(4-{[3-(l-7x-;Hf-;W^>>';l/]^v}7x-;P)7*D 
25 /t>» 

i 

2 6 5 ^RltRtUr, 3-(4-{t3-(l-7xn^t < -;l')^>^3^ 
y}7x-;W7"o/t>^/fjW^tlU|3^|fiOTtL't#fc. JR^ 
77* (A^p-tl->— R»X^>^5SiSft). 
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MS: m/z 359 Offl*). 
ftt)£LT#£o iR* 87«. 

'HNMR (CDC1,) 5 2.22 (s, 3H), 2.59 (t, 7=7. 8 Hz, 2H), 2.89 (t, 7=7.8 

Hz, 2©.- 3.65 (s, 3H), 5.11 (s, 2H), 6.90 (d, 7=8.5 Hz, 2H), 7.10 (d, 

1=8.5 Hz, 2H), 7.21-7.26 (m, 1H), 7.28-7.44 (m, 5H), 7.48-7.54 (m, 2H), 

10 7.78 (d, 7=8.3 Hz, 1H), 7.83 (d, 7=8. 1 Hz, 1H). 

MS: m/z 411 (MH*) 0 

7 1 3-(4-{[3-(2-^^H-t7^)^>^Wt*M7x-JW 

3- (4- { [3- (2- * --^ 7 9^) * > 5W] ~>> 7*0 * >g£ * 

15 (0.648 g, 1.58 rnnol) <D*9/-)V (6 mL) &«ktfx h 7 fc FD7 7> 

(6 iL) M&mmz 2 M *Uft^-hU^A7|C»« (2 mL) ^ST 75 

mmmwvtz. mmzmtmz., iox ^xym^mxnmzvx. six 

20 (0.534 g, « 85*) Sjfifittttfifcl'Tfcfc. 

'HNMR (CDC1 3 ) (52.22 (s, 3H), 2.64 (t, 7=7. 8 Hz, 2H), 2.90 (t, 7=7.8 
Hz, 2H), 5.12 (s, 2H>, 6.91 (d, 7=8. 7 Hz, 2H), 7.12 (d, 7=8.5 Hz, 2H), 
7.21-7.33 (m, 3H), 7.37-7.42 (m, 3H), 7.48-7.55 On, 2H), 7.78 (d, 
1=8.5 Hz, 1H), 7.83 (d, 7=7.9 Hz, 1H)„ 

25 MS: m/z 397 (MH 4 ). 

MMM2 7 2 3-(4-((2'-xh^yk'7xr.iH-^JW^ h^»7ix;W^ 

3- [4- [ (3-7 D^>S?7W 7 x rJW 7°D A ^ (0- 30 g. 
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0.86 nnolK 2-lf^>7i-MD>8 (0.16 g, 0.95 mmolK Tb?** 
N'j7i-M77^>/17^' (40 mg, 0.034 Dimol), 2 M^m^ U 7 
£7Xi«(0.3 mL), X^/-;l/ (0.3 mL) m$h)VJL> (3 mL) ©?J§£tJ^ 

7;nr>£H&T» ~maf&Wffii>tzo £jsi^ 4 m Kjfcift&ia&x^ 

U-?h?77J- (^*>/^X5 L .^=10/l~2/l) iZXmmb. 3-(4- 

((2'-ih^yt'7x x;w3-^r )V) * k ^ >-) 7 x x;» 7 □ a° 

(0.21 g, 63%) %m&%)Vt®tLTmfco 

Z.<Ditf;m<D*$ J-)V (4.2mL) jgifck:, l MMfcMfci- h U 7A*?« 
10 (1. 3 mL) £iD*.> SilCT 2 BIHft#b&. 1 SJtttSfcT pH7 

MEEMSIb^:. »^'J^;W7A^07h^77^- (A^rth>/@m 
X3^=3/2~l/4) CT»»l/, MiKIJ|CDMKb^« (0-17 * ft* 843!) . 
£#fc 0 MS(APCI-):375(M-H). 
15 HM#i2 7 3 3-(4-((2'— >7ytf7xX;W3-r;W^ ^*»7xz;i/)yn 

7 2tra«tC^T, 3-[4-[(3-7*D^>^)^>'] 7 i-JW 7* 
D K >m * ?-)VJtXt 2-*s7 J 7 x x;i/7l? □ >Mfr 6 SEJHfb'&to ££$cbf Co 
OK* 6%) o MS (APCI-) :356 (M-H) . 
20 HWJ2 7 4 3-(4-((2'-b h'D^i/h'7x-JWJW^ h^»7xZJW 

mm2 7 2tnm\zvx, 3-[4-[(3-7D^>«7;p)#*>'37xx;i/i7 e 

□ /I >H * 2- (4, 4, 5, 5-t h 7 ;* =?)V-l , 3, 2-^**# Q 7 >-2-f 

jW7x;-M^si^i§^lfc. iife^ H B a (W33X). ms(apci- 

25 ): 347 (M-H). 

H»J 2 7 5 3- (4- ( (2 ' - t* 7 x x;l/-3--f ;W/h^»7x~ 
;W7*nr?>K 

mm\2 7 2 t^CUT, 3-C4-[(3-7d^^>>-;1/)^v]7xx;H7 
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P A* >m * 3-)VBlT$ 2- 7)Vtt) 7 x □ >WLfr &M{k£® 
Vfc. «^J»fi(JR*39». MS(APCi-):377(M-H). 

&ffift2 7 6 3-(4-((2 , -(Xh^^.^-^)t*7x3l.Jlx-3-rj0^ h^r 

oa° 2-x h * x )V7 x x;i^ □ >&fr zmmit-aW 

&&&L1t. M&®tfi®Wmi2%). MS(APCI-):403(M-H). 

»J2 7 7 3-(4-((3-(2J-y^^7i;^'»^>^)^"»7xZ 

10 3-(4-b FD=lry7x^.)W7oA>i^fiK0.25 g, 1.39 mmol), [3- 

(2, 6->7f Jl^7 1 / ^-». 7 x ' JW ^ ^ / -it' (0.41 g, LSI mmol) 43«fctf 
h'J7x"M77^> (0.47 g, 1.81 mmol) h 7 k H O 7? > (5 mL) 

mmz. ovm.ftT7V¥*)v#>mPx^v hjvn>mm. uok, o. 82 

mL) SJTFU 16 «fIB«E*^Ufc. R«ttfc«E«»U »**">U-. 

15 ^W7.A^nTh^7^- (^^>~^-y->/^x^=4/l) 
T*SU Hfiift**©**^* (0-27 g, JR* 50*) &#fco 
»H NMR (CDC 1 3 ) 5 : 2.11 (6H, m), 2.59 (2H, t, J = 7.8 Hz), 2.89 (2H, t, 
J = 7.8 Hz), 3: 66 (3H, s). 4.97 (2H, s), 6.66 (1H, dd, J = 2.4, 8.1 
Hz), 6.81-6.91 (3H, m), 7.00-7.14 (6H, m), 7.24 (1H, t, J = 7.8 Hz). 

20 mmM2 7 8 3-(4-((3-(2,6-y^^7xy^y)^-7JW*^-»7x- 

;i/)7*D/oi 

3-(4-((3-(2,6-^^5 i ;i/7x/^v)^>> ? ;W^^)7'xri;WyPA 0 >m 
(0.24 g, 0.62 mmol) (D* ? /-;WS*(5. 0 mL) \Z, 1 ttt&ttfr 
HJ 0.2 mL) lfiCT2 l*WJfc#Ufc. ^*We**tl 

25 ft, aiTOSffKx^ncTftRb, 1 »j^*fttf*fcTft«K isam* « 

3^=3/2^1/4) fcT»«U fc6&i&<&«JH<t;£'l& (0.15 g, JR^ 64X) ■ £ 
f#fc 0 MS(APCI-): 375 (M-H). 
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nmm 279 3- (4- ( (4- (2-* ^ 7i;+y)^> t^-»7x- m -? 

£JB092 7 7 £RM$fc:l/T, 3-(4-t h*a^ri/7x-;w^DA>^^^;ws. 

5 o-^H/-;PS^4-7*P^^>X7;PxbHcfcO^ OfiU SJtS®l^^4& 
+K £;PA)&J8V>fc) . 56%). 

'H NMR (CDClj) <5: 2.23 (3H, s), 2.60 (2H, t, J = 7.8 Hz), 2.90 (2H, t, 
J = 7.8 Hz), 3.67 (3H, s), 4.97 (2H, s), 6.86-6.95 (5H, m), 7.04-7.21 
10 (4H, id), 7.23-7.29 (1H, m), 7.35 (2H, d, J = 8. 7 Hz). 

nmM2 8 0 3-(4-((4-(2-^5 1 ;^7x/^>')^>v;^)^>')7xZl;^)7 , 

15 63%) . MS(APCI-): 361 (M-H). 

MMM2 8 1 3-(4-((3-(2-^^7i;^y) / <>yJ0^y)7x-JW^ 

%W$\2 7 7 tmmzhT, 3-(4-hFD*;>7x-;W7nA->^3^£. 
^[3-(2-^^7x;^y)7i^]^^;-^ (##0iJ2 0 1 tmM\ZVT, 
20 o-^^y-^^S-^P^^OTCT^tH.tO^ ({HU S^BI^* 

1M ^A^JBl^c) . &Eg^fttK«28%) 0 

'HNMR (CDClj) 6: 2.22 (3H, s), 2.60 (2H, t, J = 7.8 Hz), 2.89 (2H, t, 
J = 7.8 Hz), 3.67 (3H, s), 4.99 (2H, s), 6.79-6.94 (4H, m), 6.98 (1H, 
25 s), 7.03-7.21 (5H, m), 7.22-7. 34 (2H, 1). 

MMM2 8 2 3- (4- ( (3- (2-^ f;l/7 x 7 + ^ >yJW t=^y) 7 x ~ ;W 7 s 

nmm2 7 8<h|W|*i£bT, 3-(4-((3-(2-/^7x;^y)^>yJl/)^ 
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5S%) . MS(APCI-): 361 (M-H). 

&%fll2 8 3 3-[4-[(2'-^5;i/£7xx;|/-3-^JW* 7 xX>V] 7* 

0/^>S tert-7*^ 
5 3 -[4-[(3-^P^^>v;i/)^~>]7x-;H7 a PA>^tert-7^ (3.5 

g, 8.94mmolh Hj^^7xzMD>l (1.47 g, 9.83 mol)* rh7 
^7 HJ7xn;i,*77^ >ny*?VI* (413 mg, 0.36 mmol), 2 
U«7A*»*(7 diL) , X>/-;i- (7 mL) Rtf b^X> (70 mL) 
7.JV=f>#HMT80 e ClCT14B#F B m^bfco . 

7^D7h^77^- (^\^>/^X^;l/=10/l~4/l) fcT»»U *S 
Sift#0*Bfl?&ft (3.62 g, 97%) £#fco 

'HNMR (CDClj) 5: 1.41 (9H. s), 2.50 (2H, t, I = 7.8 Hz), 2.85 (2H, t, 
j = 7.8 Hz), 5.11 (2H, s), 6.90 (2H, d, I = 8.7 Hz), 7.13 (2H, d, J = 
15 8.7 Hz), 7.33 (1H, m), 7. 42-7.55 (5H, m), 7.65 (1H, m), 8.03 (1H, dd, 
J = 1.5. 7.8 Hz), 9.98 (1H, s). 

*im 2 8 4 3 , -[4-(2-tert-^b^>'^;^-^X^;W7xy^v^^] 

tf7x-ll/-2-*;^>^ 
3-[4-(2 , -^;V5)Hf7x-JV-3-OV^ h*~» 7xXJV]7n/1>« tert- 
20 7>Ml.5g, 3.60 mmol), U >K-*#t h U 9 A (0. 43 g, 3.60mmolK 
2-/^-2-7*^X1. 72 mL, 16.2 mmolK tert-7*7/-^ (7 mL) » 7jc (15 
mL) Wxf7tKD77> (15 mL) e>a**£. " 0TC«*TMiM»^ h U 
7AU.22 g, 10.8 imoDfcJnA, "WMICT 2 PMMWLfc. EJS«£B«X 

25 M*->y*W.?^nTh^7-f- (^**>/B«x^;p=2/i~ 

1/2) £T»«U 0.12 g, 72J5) 

»H NMR (CDC 1 3 ) 6 : 1.40 (9H, s), 2.50 (2H, t, J = 7. 2 Hz), 2.84 (2H, t, 

J = 7.2 Hz), 5.09 (2H, s), 6.88 (2H, d, J = 8.7 Hz), 7.10 (2H, d, J = 
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8.7 Hz), 7.20-7.47 (6H, n), 7.56 (1H, m), 7.93 (1H, m). 

mm2 8 5 3-(4-((2'-((y^f>75y).*M-;i')k , 7iz;WjW 

3 , -[4-(2-tert-^^^;>^;^-^X5 L ;W7x/^i/^5 L ;Wt*7x-;V- 
2-^7 ;i/^>M (0.24 g, 0.56 mmol), *?U-)V7-V> (2Mxh^fcK07^ 

0.42 mL, 0.84 mmolK 1-kHn^ z/K >VhV7 7jcfn#J 
(0.13 g, 0.84 mol)RZfN,N-*?X?-)V*)\'&7$ H(6.0 iL)®I^lll:, £ 
^M^Tl-X^-3-(3-^^^;PT5/7°PtrjW*;^>M5 F &£g 
(0.16 g, 0.84 moDtJOA, WMfcT 12 B#IHSt#Lfc. 
£T*&«5U MfDS#*> 5X«ft|foK** U ^A*»»LR^tt»*tft*fcTJ|[* 

A^D?h^7^- (a+U-V/SKi^^/I-I/Z) CTJfllfiU &£rft 
tt0 3-(4-((2*-((^?JH$y)* fc: 7 x x; l/-3--f ; W * h * 
7 x x;W 7° □ /I >K t er t -7*3^]/ * #fc . H Oft-g-ft S h U 7 Olfflfc (2 

^5lHPLC(^7'7x>M^<^;UA)tCT*«l/, 4&ttA®3Mfc£-«tr(58 mg. 
iR2M6K)£Hfc. MS(APCI-): 402 (M-H). 

8 6 3-(4-((2 , -(75;AMz;Wk'7xZJH-fJl/)^ b^>0 

7x-;W7da>| 

£IJ6#S2 8 5tBttfcUT, 3'-[4-(2-tert-7h^>'*;^x;i/X5 1 ;l/)7 
x J * ->^;W b'7x >&RZfi 1-t HD^W/hUT'/ 

T^-^AS^^SI^^bfc. OK* 66*) . 

MS(APCI-): 374 (M-H). 

HJI#|2 8 7 3 , -((4-(2-^M^yI?JV)7x^v')^fJWt , 7i-J|/- 

2-*;v^>m 

3'-[4-(2-tert-7>^~>^j;i^^X5 L ;W7x/^^^^]fc:7x-;i/- 
2-77;^>^(0.15 g, 0.35 mmol)£h>J7;M-Dl^(3 iL)fc:»*U ^ffi 
CT1 PIMit#b£. EJfci££**&U M§->U^7->*7A^DYf^7 
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(21 u> tt*16X) MS(APCI-): 375 (M-H). 

A >K ^ ^Rtf 2, 6-> ? * h * ~> 7 x XH-tf □ 6 &B<ffr&© L/ 
fc. &£$«l(J»93%)o 

'HNMR (CDClj) <5: 2.59 (2H, t, J = 7.8 Hz), 2.89 (2H, t, J = 7. 8 Hz), 
3.66 (3H, s), 3.71 (6H, s), 5.08 (2H, s), 6.65 (2H, d, I = 8.4 Hz), 
10 6.92 (2H, d, I = 8.7 Hz), 7.11 (2H, d, J = 8.7 Hz), 7.23-7.33 (2H, m), 
7.34-7.45 (3H, m). 

&M 2 8 9 3-(4-((2 , ,6 , -^/>*>'^7x-;H-f;W^^^)7xr 

nmm 2 7 8 1 mm\z ut, 3- (4- ( (2* , 6' -7* h tf 7 x-;w3-r jw 

(JRSjS86K). MS(APCI-): 391 (M-H) . 

&%0g 2 9 0 3-(4-((2' , 6' -^I?JH:7i^-3^;W ;* 7x- 

■*«0J2 7 7 ifl5fllfcLT, 3-(4-tKD*-77xX>W7n/\°>M?Wl/R 
20 tJt(2' , 6' -ylfJV If 7 x n;W-3~f ;U) * * / - S> ^BAs^ t- . 
*fii*#«0R*80X). 

'HNMR (CDC1 3 ) 5: 0.99 (6H, t, J = 7.5 Hz), 2.30 (4H, Q, J = 7.5 Hz), 
2.59 (2H, t, J =-7.8 Hz), 2. 88 (2H, t, J = 7.8Hz), 3.66 (3H, s), 5.10 
(2H, s), 6.88 (2H, d, J = 8. 4 Hz), 7. 05-7.20 (5H, m), 7.21-7.33 (2H, 
25 m), 7. 38-7. 48 (2H, m). 

«2 9 1 3-(4-((2 , . ? 6 , -^X5 i ;Hf7xX;W3H , ;W^ h*v)7x~ 

mm 2 7 8 £WWZVX> 3- (4- ( (2' , 6' -7X3^ t'7i ~)V-Z--i )V) * 
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mm). 

'H NMR (CDC1 3 ) 5: 0.99 (6H, t, J = 7. 5 Hz), 2.30 (4H, g, J = 7.5 Hz), 
2.64 (2H, t, J = 7.8 Hz), 2.90 (2H, t, J = 7. 8 Hz), 5.10 (2H, s), 
5 6. 86-6. 93 (2H, m), 7.07-7.17 (5H, m), 7.21-7.31 (2H, m), 7.39-7.46 OH, 
m). 

MS(APCI-): 387 (M-H). 

10 H»I2 7 7tmU\ZhX, 3-(4-h Fo+^i^WyD/^i^fM 
Tf(l' , 6' -i?7 )[>-* a fc? 7x^-3-^ ;W * ^ 7 — ;t<j&> 6*l'fb'&tt*'ft , J* b 

'H NMR (CDCI3) <5: 2.60 (2H, t, J = 7.8 Hz), 2.90 (2H, t, J = 7.8 Hz), 
3.66 (3H, s), 5.09 (2H, s), 6.88-7.04 (4H, m), 7.12 (2H, d, J = 8. 7 
15 Hz), 7.29 (1H, m), 7.39-7.56 (4H, m). 

mffiffl2 9 3 3-(4-((2' , 6' -> 5 7Mo b'7x - Jh3-^ JW ^ ^'»7i^ 
;W7*n/t>i 

nmM2 7 S i^tCbT, 3-(4-((2 , ,6 , -> 5 7;U^nH7x-;W3-r;W 
20 ORJP86*). 

'H NMR (CDC 1 3 ) 6: 2.65 (2H, t, J = 7. 8 Hz), 2.91 (2H, t, J = 7. 8 Hz), 
5.09 (2H, s), 6.89-7.04 (4H, m), 7.13 (2H, d, J = 8. 7 Hz), 7.29 (1H, 
m), 7.39-7.55 (4H, m). 

mmm2 9 4 3-(4-((2' ) 6 , -^f;i/h , 7x-;H-i';l/)/h+'»-2-7Jl/ 

25 ^-□7x-;1/)7pa'>@|x5 1 ;u 

nmn 7 7 tmmizLT, 3-(2-7;M-a-4-t: fp*->7i-;W7 i d/\ 

>m^)VmS{2' , 6' -^X^fc'7xrjH-< )]/) * $ 7 •=> ^Hfc-g- 
^££/&bfc 0 OK$80%) o 
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'H NMR (CDCI3) 6: 0.99 (6H, t, J = 7. 5 Hz), 1.23 (3H, t, J = 7.2 Hz), 
2.30 (4H, q, J = 7.5 Hz), 2.57 (2H, t, J = 7.8 Hz), 2.89 (2H, t, J = 
7.8 Hz), 4.12 (2H, q, J = 7. 2 Hz), 5.08 (2H, s), 6.60-6.71 (2H, m), 
7.03-7.17 (4H, m), 7.19-7.31 (2H, m), 7.35-7.48 (2H, m). 
5 mmi2 9 5 3-(4-((2 , ,6 , -vX^Hf7x^-3-'f^)^h^~»-2-7;l' 

^2 7 8*1/^ 3-(4-((2 , ,6 , -^X^t:7x-;W3-i';W^ 

h^y)-2-7MD7x^W 7°P A° >^X £ £ L 7c . 

itSHHOK^lSOo MS(APCI-).: 405 (M-H) . 

10 mmW2 9 6 3-(4-((2' - (k FD+v'/^) k'7x-.)H-< JWi h*-» 

7xzjl/)7'n^>^ tert-y^P 
3_ (4 _(2'-^a^^7xx;|/-3-^;l'^h^^)7xX;i,)^P/N'>mtert- 

7^;K0.30 g, 0.72 mmol)^^^7-;K6 mD&tfxl^t HD77> (6 
mL)©S^§$iK:^U **TT**fc*£*^H->£* CU mg, 0.36 
15 mmol) £ft!^7cm> I^T* 2 JRfcl*S»*«» 

ii$'>U*W5A7Q^^77^ (^^>/Smx^=10/l~ 

1/1) fcT»«U v Mfe*^©*!!^* (0 ' 25 g ^ ^ 8330 
'H NMR (CDClj) 6: 1.41 (9H, s), 2.50 (2H, t, J = 7.8 Hz), 2.85 (2H, t, 
20 J = 7.8 Hz), 4.56 (2H, s), 5.10 (2H, s), 6.90 (2H, d, J = 8.7 Hz), 
7.12 (2H, d, J = 8.7 Hz), 7.23-7.45 (7H, m), 7.56 (1H, m). 
mm\2 9 7 3-(4-((2'-(k FP*^*9\H/)h*7xX;i-3-^)* h*V). 

3 _ ( 4 _ ( ( 2 - _ ( t k p * i/* =5-)V) k'7x x;i/-3--f )V) * h * -» 7 x x; W 7*p 
25 tert-7*?M0,25 g, 0. 60 mmol) £ h U 7Mnft(2 iL)Kl»#U 

>f*;i/ A) fcTttRTS atfittft<D*Hfc£* GO mg, 5»*ft 
7c. MS(APCI-): 361 (M-H). 
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0.86 mmol)> ^>5?JKl^)75 >(0. 20 mL, 1.29 mmolh JWfc-feS'tfA 
5 (0.39 g, 1.20 raol), HJX (^>i?'Jf>7t b» X/t^S^A 
(0) (0.031 g, 0.034 mmol)> rac-2,2' -k'7(^7i-^X7^yHr - 
£^7^;W0.032 g, 0.052 mioDRtf h^X>(6 nl)0ii£«&£» ££J£ffl 
Mr. 80^£T16B#H3l#bfc. Ki6tt**R^IS»*« 

10 2££**y-;M4 mL)E.tfxh7t: Fo77>(6 aL) U 1 

1 SJfe&KKlT pH7 ilXf;H;T^iaib&. «B£ 

15 ^;v=2/l~l/2) U <tfi*i*©*«ft'&«(42 mg, iR*13K)£*fc. 
'MS(APCI-): 388 (M-H). 

;W7*o/i>K 

20 n;i>^^^;i/W , x5 1 ;i'(7xx;p)T5>'^e)^'ft;-&t)^^l'fe. 

$?afclS* o MS(APCI-): 374 (M-H). 

0 0 3-[4-[[3-(tf7xx;V-3-<;>75y)^>5?;W^->]7xX 

H»!]2 9 SfcRllilfcbT* 3-[4-[(3-7D^>-7Jl')t^->]7i-JV]7' 
25 nA>M>.5 1 JWWk , 7x-;W-3-^;i/7$>^6^M^iJ^^t7t. ME 
g£J| (lR*6%) o 

l H NMR (CDC1 3 ) <5: 2.65 (2H, t, J = 7.8 Hz), 2.90 (2H, t, J = 7.8 Hz), 
5.00 (2H, s), 6.90 (2H, d, J = 8. 7 Hz), 6.98 (1H, d, J = 7. 5 Hz), 



WO 2004/041266 



PCT/JP20O3/0J4139 



343 

7.02-7.20 (6H, n), 7.27-7.46 (6H, m), 7.53-7.59 (2H, m). 

MMM3 0 1 3-[4-[(3-7-U y^>v;i/)^'>]7xn;i/]7 P PA°>^^^ 

)V 

(3-7-iJ 7 7x-;W/^/-;Kl.l2 g, 5.62 mmolK 3-(4-fc b* D*->7 
5 x-;i')7nA>^3MKl.22 g, 6.75 mmolK h'J7x-J^7>f> 
(1.92 g, 7.31 mioD&U^h^t: KD7?>(20 mDog^t^ O'CS^T 
7V : yfi)Vt->W.>'^)V h;kr>»(40%, 3.32 mDSrSoA., iigtT 

^-CTSIfi (^1J->/It^X3Ml/=10/l~2/l) U ^ifetSft©« 
10 »fc£tt(1.01 g, iR*50X>&fafc. 

'HNMR (CDC1,) <5: 2.60 (2H, t, J = 7,8 Hz), 2.89 (2H, t, J = 7. 8 Hz), 
3.66 (3H, s), 4.99 (2H, s), 5.74 (1H, s), 6.89 (2H, d, J = 8.7 Hz), 
6.92-7.15 (7H, i), 7.22-7.30 (4H, i). 

mmmz o 2 3-[4-[C3-[7x-;K7 0 nh o ;W7^/]^>v;w^^>']7x 

15 -;W7 0 DA°>i? 

3-[4-[(3-7xu/^>>?;W^>-37x-;H7°nA>^^^;Ko.20 g, 

0.58 nmiol) ©N,N-i?/^^A75 K(4 iDitK, OVmftT 60%fc&ttl 
^-hU^A (0.035 g, 0.86 mmol) £JD;L> MKT 10 #H8£#l/fc. 

O'Cit^T n-7*n tf;V7*0 5 F (0.063 ml, 0. 69 mmol) ~BlTSBVVC 
20 ^-hU7A (0.10 g, 0.69 mmol) vt%X. W&X 16 ^^jt^L-fe. JK^S 

Siif;w;tf]Kl, *R^fift*ift*K:T«5^, f£*£^> «jbe»81/&. 

^T\ -;W3 mL)&tfxh7fcKD7^>(6 mL) 

«Fj*U 1 h U »7A*»IS(1. 5 mL) &iDA, MT* 1 B&Hft#L 

' ^7A^^N^77^-CTii (^-tJ->/IMX^;U=4/l~l/2) U 
Mfel£ll<2SMft^tK0. 11 g, 4K*47K)*#fc. MSCAPCI-): 388 (M-H). 
HH0J3O3 3-[4-[[3-[7?;K7ir J )W75y]^>^l']t+y]7xZ 
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H (IR^57%) . MS(APCI-): 402 (M-H). 
5 &%£!3 0 4 3-[^-[[3-[^>^(7xZJW75 t+'>] 7i 

-;U 

H»!|3 0 2 il^litCLT, 3- [4- [(3-7- U /^>>')V)^ : y} 7x->] 

(IR^74%) o MS(APCI-): 436 (M-H). 
10 lHJSFiU 0 5 3-[4-[(3-7-Uy^>v;W^v3 7x-;W7' , nA°>^ 

*Jfi0!2 7 8£H*fcbT, 3-[4-[(3-7-U/^>>';W^">]7x-;W 

7 p D/t>n^^^e»*Hft'&**'&j*bfc. nn&iiia ok* 70%) . 

MS(APCI-): 346 (M-H). 

MffiM3 0 6 3-[4-[[3-MV7*fJH7x-JW7^]^>>^]t+y]7 
15 i-JH7"Q/Oi 

^lM3 0 2Mi:l/T, 3-C4-[(3-7-U/^>>VW^v']7x-;U] 
:/P A >8L* ^-JVRZS-i V ^)Vfn 5 K3^6*Hft:^*&^J«bfc. ^-^ 

OK* 12%) . MS(APCI-): 402 (M-H). 
HJSf!|3 0 7 3-(4-((4-((X^K3-^Wx^)75;)^?;W^>y 
20 )l/)t^y)7x-JW^D/^i[ 

3- (4- ( (4- p p * J-M ^>V)V) is) 7 x ~)V) 7" P n >W.* (50 
mg, 0.16 mmol)<2N,N-^;*3^*;l'A75 H(l mL)^f£k: N-X3^-m- h;K 
v>>(51 mg, 0.19 mmol) ©N.N-^^^MMJS F (0. 5 nL)j£iR, 
U£A(33 mg, 0.24 mmol) ^JP^T 70t:T 66 Ptra^bfCc £j&f££7j<(2 
25 mL) £jta7L, iS2,nu*$>> (2 mDTtttfcSbfco ffltlS: GeneVac I«l 

nZfttz&l&yiZ*? y-^(2 mL)l^#?U 1 ^7«{b^- h U ^A7k*§ 
$1(0.32 mL, 0.32 mmol) ZtiUTL, Mi&T* 18 mm^bfzo Kfomz 1 Jg^ift 
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GeneVac li«IITiEliU:. HPLC (#9 S>X> h#rf 

**B)Tl»«T5E£K:«fcDMfc£*(21 mg, 26»*»fc. MS (ESI+, 
m/e) 40401+1). 

5 OTO^JS^jl 3 0 8 ~H»J 3 3 8 Klw-fft^*^ 3 0 7 tmUHZ 

isX, 3- (4- ( (4- □ □ * 5 1 ; W ^ > s?;w * 7 x x» 7' □ a° >m * 5^ 

(50 mg, 0.16 mBol)R^*S"fST5>^S^Ufc. 

$»H3 0 8 3-(4-((4-((^^;K2-(7x-.JM;^-JWX^;1/)75/)^ 

.^^5?jv) ^ xx;w 7'd a>k 

10 JR* 43 igo MS (ESI+, m/e) 46SCM+1). 

$%OT3 0 9 3-(4-((4-(((3-7x;^^>^)7$y)/fiW^>>^) 

JR* 40 mgo MS (ESI+, m/e) 468 (M+l). 

**0I3 1 0 3-(4-({4-(((4-7x/+v^>^)75/)^JW^>^) 

15 t*'»7x-;W7"P/1>i 

IRS 37 mg„ MS (ESI+, m/e) 468(M+1) 8 

ftttMS'l 1 3-(4-((4-(((4-(2-lf7^;l/^«>)^>^;W7$V)^^ 
;W ^>yJW^'»7x-JW7'D A >m 

IR* 13 mgo MS (ESI+, m/e) 470 (M+l), 
20 mmmSl2 3-(4-((4-(((2-7x/^7-a^)7S/)^^)^>^W 
^y)7x-JW7'nA>i . 

iR* 33 mgo MS (ESI+, m/e) 420(M+1). 
ftffiffl3 1 3 3-(4-((4-(((2,2-^7x-JVX^)75/)/^W / <>^) 
^y)7xZj07 , P/Ot 
25 JRft 45 mgo MS (ESI+, m/e) 466 (M+l) . 

mtms 1 4 3-(4-((4-(((t'7i-JH-<;Mf.)W7S/)^^) / <>y 
; W 7 x XJl/) 7' D /t >^ 

JR» 47 mgo MS (ESI+, m/e) 452(M+1) 0 
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9mW 3 1 5 3-(4-((4-(((t:'7x-;W3-'l';U^5 1 ;075y)p<^^)^>^ 

M v) 7 x - )V) -fun >m ' 

iRS 32 mg. MS (ESI+, m/e) 452 (M+l). 

mmms i 6 3-(4-((4-(({tf7x-;i/-H;^f;i')75;)^^)^>i; 

5 M 7 xn;W 7da° >K 

JR* 12 mg. MS (ESI+, m/e) 452 (M+l) 0 
& jftfti 3 17 3- (4- ( (4- ( ( (2- 7 x ~)V-2- (1 - M U U 5?=;W X3=-;W 75 7) 
^ 9M W ^ > 5?;W ^^r>') 7 x x;W 7° O /\° >m 
iR* 40 mg. MS (ESI+, m/e) 459 01+1). 
10 ^3 1 8 3-(4-((4-((^^;Kl-7x-;i/-2-(l-t:DU-7x;i/)X^)7 

^ j ) ^ ^ > *^5/) 7i-jW 7p n >m 

IRM IS mg. MS (ESI+, m/e) 473 01+1). 

1 9 3-(4-((4-(((2-'>7/X5 1 »(7xz;i/)75/)^^)^> 

5*;W **>-) 7 x -;W 7o A >m 

15 IRS 15 mg. MS (ESI+, m/e) 415 01+1). 

J/)7i-;i/)7"D/t>S 
iR* 21 mg. MS (ESI+, m/e) 452 (M+l). 

mmm3 2 1 3-(4-((4-((x^;K2-^^;v7xn;w7sy)^^;p)^>> ? 

20 ;W^y)7i-JW7D/t>i 

IR* 22 mg. MS (ESI+, m/e) 404 (M+l). 
HJSf!l3 2 2 3-(4-((4-((^JK7i-;W75/)^f;W'<>^W^ 
y)7xr/W7DA , >l 
IR* 39 mg. MS (ESI+, m/e) 41 8 (M+l). 
25 IW>|3 2 3 3-(4-((4-((7xX;K7°Pt:;W75/)^^)^>> ? ;i')^ 
■»7irjW7'D/1>| 
JR* 23 mg. MS (ESI+, m/e) 404 (M+l). 
. H»!)3 2 4 3-(4-((4-(K>fJK7x-JP)75/)>fJW^>^)^ 
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JRft 21 mg 0 MS (ESIf, m/e). 432 01+1). 

mum 2 5 3-(4-((4-((x^;K2-^75 L ;W75/)^^;w^>> , ;i/)^+ 

-»7x-J1/)7°PA>M 
5 iRfi 7 mgo MS (ESI+, m/e) 440(M+1)„ 

»f*J3 2 6 3-(4-((4-(«77°Db 0 ;K7xli;i/)75y)^^;W^>'v;W 
>') 7 x - )V) 7° O A° >^ 

6 mg, MS (ESI+, m/e) 404 01+1). 
3 2 7 3- (4- ( (4- ( >>')V 3^V0 75 7)* 3=-;W ^ >SW) 
10 v)7x-;W7°aA>^ 

JKM 51 mgo MS (ESI+, m/e) 390 01+1). 
^HF!l3 2 S 3-(4-((4-(((4-^OD7x-JW W^)75 /)/^)^> 
yVWt^-»7i-;W7 , D/t>i 
ttft 20 mg„ MS (ESI+, m/e) 410(M+l) o 
15 ^Jlf!l3 2 9 3-(4-((4-(((3-^^)V7xn;U)(7 9 Otf;W7S7)^^;V)^ 

>i?;i/)^i/)7xn;i/)7°PA->m 

JRM 29 mgo MS (ESI+, m/e) 41801+1). 
^M^J 3 3 0 3- (4- ( (4- ( &*>*?)V7 5 / ) * *>5>;W ~» 7 x 
-;i/)7°aA°>m 
20 IR* 58 mg„ MS (ESI+, m/e) 466(M+1). 

m&m 3 1 3-(4-((4-((^>^(x^)75y)^^;w^>5?;w** 

M7i-;W7"D/1>i 

JRfi 46 mgo MS (ESI+, m/e) 404 (M+l). 
«$|3 3 2 3-(4-((4-((^>^K7*f;W7$y)^fJW^>yJW^ 
25 v)7x-;V)7 , DA>i? • 

iRJt 63 mgo MS (ESI+, m/e) 432 (M+l). 
MMM3 3 3 3-(4- ((4-( ((4-v ^ n A+y>7 xr;W 75 /) ^ > 
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JR* 7 mg 0 MS (ESI+, m/e) 44401+1). 
mffiM3 3 4 3-(4-((4-(((2->T5^/[1.5-a]t!»J5?>-3-r;i'X5 i ;W(7x 

zl )V) 7 $ y ) y ^ > s?;w t^i/)7i =;w 7 da- >» 

IRS 9 mg. MS (ESI+, m/e) 506 (M+l). 
5 HJIFII3 3 5 3-(4-((4-(((4-(4-i7 D □ 7X-JW-1, 3-?7y-;H-< 

)V) wfji/)75;)^ ^ > * * ~» 7 x 7° □ a >m 

iR* IS mgo MS (ESI+, m/e) 493 (M+l). 
»#I3 3 6 3-(4-((4-(((4-(4->^D^^r>'J|/7i-;i/)-l,3-f7^-Jl'- 

2--r ;u) (y 3\>w 7 a y ) y ^ > s?;w 7 x - ;w 7 0 □ n >m 

10 JR* 2 mg. MS (ESI+, i/e) 54101+1). 

HJIFii 3 3 7 3- {2- [ (4- { [4- (2-# : y^)V) 7 x 7 *A * < > 

(y 7 5 y ] -4-7 x ~;i/-i , z-rrv-jv-s-j M 7un >m 

JRS 10 mg. MS (ESI+, m/e) 53101+1). 
^»J 3 3 8 3-(4-((4-((^f ;K4-(5, 6, 7, 8-f h 7 k HD-2-t7^ I'- 

1 5 M -l , 3-^7 \Z-;W2H" ;v)7$/)^ ^ > 5> JW ^ v-) 7 x 7 D 

JR* 6 mgo MS (ESI+, m/e) 513 01+1). 
H»«I3 3 9 3-(4-((6-^>~7W^->-2' ,6' ->7^-t7i^l/-3-r 
;W > h * v) 7 x n;i0 7' o A >K * fJUXrJP 
20 ###|31 ^JifcLT, ({-^>yM^>2' ,6' -^?Jhk'7i: 
.)P-3-f )V)*$J -)V t 4- h H □ *r : s 7 x~;P7° P A° >^ y fJUXf^* 

saa^!»*ifi7*'jXAaiiT#fc. 55%. 

'H-NMR(CDC1 3 ) 6 2. 03 (6H, s) , 2. 59 (2H, t, J=7. 6Hz), 2. 89 (2H, t, J=7. 6Hz), 
3.66(3H,s), 4.95-5.08(4H,m), 6. 88 (2H, d, J=8. 8Hz), 6. 94-7. 42(13H, m) . 
25 i»13 4 0 3-(4-((6-^>^M^y-2' ,6' -y^f jht7iZjH-< 
)V)* h4v)7i^W7'PA>g 
#%f!l4 iHIS^UT, 3-(4-((6-^>^3-*V-2* ,6' -5>y 5=-;i/-tf7 
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SfcfiyUXAfitUTftfc. JR* 69,%. 

'H-NMR(CDClj) d 2. 03 (6H, s) , 2. 64(2H, t, J=7. 8Hz), 2. 90 (2H, t, J=7. 8Hz), 
4.97-5. 10 (4H,m), 6. 88 (2H, d, J=8. 4Hz), 6. 95-7. 46 (13H, m) . 
MMM 3 4 1 3-{4-[(4-{[(3-^^7>;V) (4-7xX>Wl, 3-?7^/-;V-2- 
5 -fJW7$7]^ 5P;W ^ > SW) 5"] 7 x -JW 7 □ K 

^-(l-^)Vy^)V)-^-yx.-)V-hZ-^TV-)V-l-7^y (370mg) , zjcfji 
iti-hVOA (603! 50mg) , N,N-y^^*M7$F (5mL) 

4*/£^T* 1 EBg^tgiffc. K^S^ftfC 3-(4-{[4-(£ un*?-)V)1>*? 
;U]^*v}7xX>V)7aA°>m*3^!/(318mg) SJJDA» Sfif 1 «FM^*fi"tf 

JdlttiLfc. »ftX^;P«S Presep Dehydration tube (fdftiWH (80 0) * 
ffl Ifil *^3t HPLC Uf ? 5>x >h*M9 )V A) 
Z>Z.t\Z£V, mmik^m (250mg, 1R$47X) *Jtfi»ttttt l/T»fc. 
MS (ESI+) 529 (M+H) c 
15 %im.3 4 2 3-{4-[(4-{[(3-*9^7*^;i/) (4-7xZJhl,3-5 L 7y-JH- 
< ;P) 7 5 7 ] * 9) W * > ~>3 7 x - M 7 o A >K 

3- {4-[(4-{[(3-p<5 L ;P7f 1 ;W (4-7x-Jhl,3-f7^-JH-fJW75 /] 
^5 l ;H^>> 5 ;W^4 1 >']7x-;1/}7d/N , >^^5 1 ;1/ (240mg) 

(2mL) , 5 t h7bl«n77>(2BL)©fi'&*i9ElC»#U 2££7fciMW-HJ 
20 «7A*»tt'(2iL) 1 P$w*>*fiiffc. £/»&#&zMca3\ 

Presep Dehydration tube (fnftfSBH 0ft) S) *ffi^Tttjft«, 
J@te£4fe (220mg..iR^ 903!) £3fc*fitt#«JiLT#fc. 
MS (ESI+) 515 (M+H) . 
25 fHij#I3 4 3 3-{4-C(4-{[(4-<77Ptf;Wl > 3-^77-^-2-1' JP) (3-/ 
7)V 75 1 ; W 7 * / ] * ^ > s>;W ->] 7 x x;H 7 o /t >m X J-fr 

4- <v7Ptf.^-N-(3-y5 1 ;i-7*5 L ;P)-l ) 3-5 1 7 > /-^-2-75> (313mg) , 
zkfcfltf- h L) «7A (60% fttt, 50mg) . H.K-^WMTSH (5mL) '© 
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fi^tffilT l mmfrZM-tffc* frfoM^mz 3-(4-{[4-(*pp^;W^ 

>z?)V]tt ->} 7x-;i/)7°D/\°>^^^;K318mg) giST? 1 #M*>* 

JW^SfthTzo IMx5\>H£Presep Dehydration tube (fQTfcUi^ ($0 

MS (ESI+) 495 (M+H) . 

HMI3 4 4 3-{4-[(4-{[(4-rV7 p ntf;P-l,3-5 1 TV*-;P-2-r;W (3-* 

10 3-{4-[(4-{[(4~f V^DWlrU-fTy-^HJW (3-^5 1 ;i/^5 1 ;P)T 
5/]^5 1 ;t'}^>> f ^)^^v-37xz:;W7'PA°>^^5 1 ;i' (140nig) <£*^7 
(2mL) , ^h^t FP77>(2mL)tf)^^fc:^U 2 »**BfcflS^" 
hU»>A*»tt (2mL) £iD*.* 1 WHW^#»"tffc. RJSS£«&£*K: 

15 JI£Presep Dehydration tube myttfcM (W) $2) *jBV>Ttt*tk iifttL- 
T^M^tl (120mg, JK3&88X) LT#7t. 
MS (ESI+) 481 (M+H) . 

mmM3 4 5 3-[4-({4-[l-(4-7x-;i/-l, 3-^7l/-;i-W;W^h + ->] 

20 (4-7x-;wi,3-^7v r -;w2— r;w (3.82g) , ?£&xm{t 

T>#> (1 5g) > fh7hh*D77> (30mL) O^^SMT? 3 NHH 

hHP77> (30nL) ^©^^b7°P tf;W7*^">7A (2 

MTh7kh'D77^I> lOmL) &O"CT?l0*., 1 PtM^#fi1ffc. EJ& 
25 fi£to£i&£ttB^»Hca^ BBfex^TfttHJUfc. SSi?;H$l 
lib, ^g#j^v'J*y^^A7P^f7^7'f-t ! MMt/to Mx^;U 
-<M i U->' 0£&JfcTl : 19^£ 1 : 1 £T7*7>'X> h) T?SB8f 

Hfiifttfft (Mg) ^(Dn^m (233mg) , 4-hHP^ 
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i&MBL*9-)V (152 rag), HJ7xr;i/*X7^> (399 mg) ©K^X> 
(2nL) &Xt\Z7)/Vtl)\'#>WLVX.¥-)\> (40X MH>»tt 650mg) 

5 l:19^5 1:1^7yX>h) TSBTf 5£<!:K:«fcD, *£iftft*l*» 
fc. £<Dt4ft#j£xh7fc Yuyyy (lOmL) tcjg^Lfc. ^0^(C7jc^{t; 
Uf7A7M-7A (40mg) ^Ot^D^ MlCRLT 1 
Tzo llEft^-hU^AlO**!* (l.Og) SrJDA, ^»£3i§TE&V^c. 3ffc 

sftasut, m^mzz- (4-hHD*'>7x^) yoA>^^^;p uso 

10 mg), HJ:7xx;M^7^ > (399 mg) , h;PX> (2mL)£iD*., 7Vi?tl 
i^>ivXfJk (40* h;i/X>j§M 650mg) ^SSTiTl, iiSTl 

7>f-tffiSLfc, Hmx^V-^^V 0§SfJtTl : 19fr£> 1 : 1 ST'^ 

15 >y-;V (2mL) , xh7tH077>(2mL)OS^j$»tC»«?b, Z^tKK 
h U ^AtKSMK (2mL) Sin*,. Jg^ajLT 1 l$H#*«1?&. £Jft^£-#j£ 

T^WI^Presep Dehydration tube (fD3£t&£ (80 St) &J8V*Ttt*a, ft 
ttbTjfitHt^tt (93m g) Sifegitlttlfc. 
20 MS (ESI+) 488 (M+H) 

UTBC HJSfll 1-201, 2 0 2 A* «fctf 2 0 3-~ 3 4 5 T^t>tltzfc& 
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CI 

1 0 6 Co^ o ^O^ cooh 
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Me 

1 ° 7 cxi^°~xy~^ c °° Me 



Me 






1 1 0 C J3^°tV^cooh 



1 1 1 O3^°"O~^~ c00Me 



1 1 2 G3-/°^0-^COOH 



1 1 3 
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5 fcti^cyo H 7 7 i^tt P^r- h U ^> H b 

Tffi^itJ:?), GPR4 07^-7h$fcttGPR4 0 7>^^7 h 
< 7. Z U > ^t* % Z. t tfT'g £ , 

10 SE^J#^- : 1 3 

Designed oligonucleotide primer to amplify DNA encoding mGPR40 
SBJ'J#^ : 1 4 

Designed oligonucleotide primer to amplify DNA encoding iGPR40 
: 1 5 

15 Designed oligonucleotide primer to amplify DNA encoding rGPR40 

mm^ : 1 6 

Designed oligonucleotide primer to amplify DNA encoding rGPR40 

Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 
20 Se?'J#^- : 1 8 

Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 

m^mn 1 9 

Designed oligonucleotide primer to amplify DNA encoding monkeyGPR4-0 
iBJ!l## : 2 0 

25 Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 
IS?'J#^ : 2 1 

Designed oligonucleotide primer to amplify DNA encoding hamstarGPR40 

e#i## : 2 2 
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pr 4 ogmwrnrnm^Mo 

4. ^ 




(i •) 



— 0 

£W £ S £ff &£ £ W L T V>T «k (^#31 * , X £ «fc & Y te^tl^ft* ^ 



5. 5£ 




20 gtPte«&S£WbWr'fe<fcV^#^ iQtt-Y-COOHM 
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6. ^t>^ML,5§S^ (1) *5 t *>$JS[ajL5S5Jl0tt*l!tai 1 

(2) (3) z)Vft>mm* (4) c 1 _ 4 7;i/^;i/ST ; ey 

«n$nT^Tfc«fcv^;^rt-r^s, (5) *z*>m£, (6) c x _ 4 

5 T)V^)Vm^/W^tlX^T%^^)Vn^)V^ (7) C 2 _ 7 T;I/^ 

75 K* (-NHSO,CF 3 ) TibSSf*^lffi«©SO. 

7. lo 5 




9. ttJftft, ^rh—>X, 7>'H-xX, *JR*|&#gM, M 

EfcttWE, »S*HfefHJKS£^ iSfliJfii^ tttigfig&S, &J*£J8L it 
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407 




(1-1) 



CH 2 COOH 



1 2. 



c3c> 



10 j&t 






mAtf&vx^xh&^wmMtf (i) ap^>«^ (2) Cj-.t^jp 

£, (3) Cj.eW^yS, (4) ADy>I^ Ci-.TJM^Sfctt 

is c 1 . 6 7Ji/n^>-eii$nTHTt)i^c 6 . 14 7 | J-;vi> (5) c 6 _ 14 

at R *«* bT H T % «fc V>«&g#A □ y * fc tt C , _ 6 7 J^JUt, 
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13.3 




(1-2) 



(a*, msm^>v>mzm? summer %<>i£>m%:, 5ir«m 

f. ) T*fo3tt$fls£to*jfctt*C!>a[ (fcfc'U (i)2-x^i/-4- 
[ [2- [ (5-^^-2-7xn;P-4-^ti-l/U;k) j*h*v0 7i. 

*h3r~>] ^>if>yD/t>t, (ii)2-xh^>-4- [ [3- 
C (5-^-2-7ir;i/-4-W/'j;W ^h*'>] 7iz;W * 
<>^f>yuA>m. (iii) 2-If^>-4- [ [4- C (5-* 
^-2-7x-;P-4-^it^/U;W *l^>] 7x'M A 
>^>^UA>m. (iv)4- [ [4- £ (5-^?;k-2-7x^-4-t 

*iJVy;W ^h*^] 7x-;i/] p<h^i>] ^>^>y'un>m^W<) o 
14. tt^Qll 3E«©fl:^*fctt^CDtt©^DH7y^. 

is. ^oifymzm-fzwmm^ ^ : r m -e 2 - (R n ttiiiHn 

n£X^-+i— (CH 2 ) n^-W 1 - (CH 2 ) m 2 - (m'&^ZSm 2 
i^tn^tlOT^L 3 (DMlkZ, WHi-O-, — N (R 2 ) -S-, - 
CO-t^-CO-N (R 3 ) R 2 ^J;^R 3 «^n^n7jcm^^fe 

16. 5S 
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C0 2 H 
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SEQUENCE LISTING 

<110> Takeda Chemical Industries, Ltd. 

<120> Modulator of Receptor Function 

<130> 3119W00P 

<150> JP 2002-324632 

<151> 2002-11-08 

<150> IP 2003-16889 

<151> 2003-01-27 

<150> JP 2003-1539S6 

<151> 2003-05-30 

<160> 26 

<210> 1 

<211> 300 

<212> PRT 

<213> Mouse 

<400> 1 

Met Asp Leu Pro Pro Gin Leu Ser Phe Ala Leu Tyr Val Ser Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Leu Leu Ala He Arg Gly Ala Val Ser 

20 25 30 

His Ala Lys Leu Arg Leu Thr Pro Ser Leu Val Tyr Thr Leu His Leu 

35 40 45 

Gly Cys Ser Asp Leu Leu Leu Ala. He Thr Leu Pro Leu Lys Ala Val 

50 55 " 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu. Pro Leu Pro Phe Cys Pro 
65 70 75 80 

Val Phe Ala Leu Ala His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 
85 90 95 
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Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Phe 

100 105. 110 

Gly Tyr Gin Ala He Arg Arg Pro Arg Tyr Ser Trp Gly Val Cys Val 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Leu Gly Leu Ala Leu Gly Leu 

130 135 HO 

Glu Thr Ser Gly Ser Trp Leu Asp Asn Ser Thr Ser Ser Leu Gly He 
145 150 155 160 

Asn He Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Asp Ser Ala Arg Pro Ala Arg Leu Ser Phe Ser lie Leu Leu Phe Phe 

180 185 190 

Leu Pro Leu Val He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Val Arg Ser Gly Leu Ser His Lys Arg Lys Leu Arg Ala Ala Trp 

210 ' 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Leu Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe He Asn Pro Asp Leu Gly Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Thr Gly Pro Gly Arg Gly Thr He 

275 280 285 

Cys Val Thr Arg Thr Gin Arg Gly Thr He Gin Lys 
290 295 300 

<210> 2 
<211> 900 
<212> DNA 
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<213> Mouse 
<400> 2 

atggacctgc ccccacagct ctccttcgct ctctatgtat ctgcctttgc gctgggcttt 60 
ccattgaact tgttagccat ccgaggcgca gtgtcccacg ctaaactgcg actcactccc 120 
agcttggtct acactctcca tctgggctgc tctgatctcc tactggccat cactctgccc .180 
ctgaaggctg tggaggccct ggcttctgga gcctggcccc tgccgctccc cttctgccca 240 
gtctttgcct tggcccactt tgctcccctc tacgcaggcg gaggcttcct agctgctctc 300 
agcgctgg'cc gctacctggg ggctgccttc cccttcgggt accaagccat ccggaggccc 360 
cgctattcct ggggtgtgtg tgtggctata tgggcccttg tcctctgcca cctggggctg 420 
gcccttggct tggagacttc cggaagctgg ctggacaaca gtaccagttc cctgggcatc 480 
aacatacccg tgaatggctc cccggtctgc ctggaagcct gggatcccga ctctgcccgc 540 
cctgcccgtc tcagtttctc cattctgctc t.tctttctgc ccttggtcat cactgccttc 600 
tgctatgtgg gctgcctccg ggccctggtg cgctcaggcc tgagccacaa acggaagctc 660 
agggcagctt gggtggccgg aggcgctctc ctcacactcc tgctctgcct ggggccctat 720 
aatgcctcca atgtggctag ttteataaac ccggacctag gaggctcctg gaggaagttg 780 
ggactcatca caggggcctg gagtgtggta ctcaacccac tggtcactgg ctacttggga 840 
acaggtcctg gacggggaac aatatgtgtg acgaggactc aaagaggaac aattcagaag 900 
<210> 3 
<211> 300 
<212> PRT 
<213> Rat 
<400> 3 

Met Asp Leu Pro Pro Gin Leu Ser Phe Ala Leu Tyr Val Ser Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Leu Leu Ala He Arg Gly Ala Val Ser 

20 25 30 

His Ala Lys Leu Arg Leu Thr Pro Ser Leu Val Tyr Thr Leu His Leu 

35 40 45 

Ala Cys Ser Asp Leu Leu Leu Ala He Thr Leu Pro Leu Lys Ala Val 
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50 55 60 

Glu Ala Leu Ala Ser Gly Val Trp Pro .Leu Pro Leu Pro Phe Cys Pro 
65 70 ' 75 80 

Val Phe Ala Leu Ala His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Phe 

100 105 110 

Gly Tyr Gin Ala He Arg Arg Pro Cys Tyr Ser Trp Gly Val Cys Val 

H5 120 125 

Ala He Trp Ala Leu Val Leu Cys His Leu Gly Leu Ala Leu Gly Leu 

130 135 140 

Glu Ala Pro Arg Gly Trp Val Asp Asn Thr Thr Ser Ser Leu Gly He 
145 150 155 160 

Asn He Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Asp Ser Ala Arg Pro Ala Arg Leu Ser Phe Ser He Leu Leu Phe Phe 

180 185 190 

Leu Pro Leu Val lie Thr Ala Phe Cys Tyr Val Gly. Cys Leu Arg Ala 

195 200 205 

Leu Val His Ser Gly Leu Ser His Lys Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Leu Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe He Asn Pro Asp Leu Glu Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu lie Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Thr Gly Pro Gly Gin Gly Thr He 
275 280 285 
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Cys Val Thr Arg Thr Pro Arg Gly Thr He Gin Lys 
290 295 300 

<210> 4 
<211> 900 
<212>DNA 
<213> Rat 
<400> 4 

atggacctgc ccccacagct ctccttcgct ctctatgtat cagcctttgc actaggcttt 60 
ccattgaact tgttagccat ccgaggtgca gtgtcccacg cgaaactgcg actcaccccc 120 
agcttggtct acactctcca tttggcctgc tctgacctcc tactggccat caccctgccc 180 
ctgaaggctg tggaggccct ggcttctggg gtctggcccc tgccactccc cttctgccca 240 
gtctttgcct tggcccactt tgcgcccctc tatgcaggtg gaggcttcct ggctgctctc 300 
agtgctggcc gctacctggg agctgccttc ccctttggat accaagccat ccggaggccc 360 
tgctattcct ggggtgtgtg tgtggctata tgggcccttg tcctttgcca cctgggactg 420 
gctcttggct tggaggctcc cagaggctgg gtggataaca ccaccagttc cctgggcatc 480 
aacatacccg tgaatggctc cccggtctgc ctggaagcgt gggatcctga ctctgcccgc 540 
cctgcccgac tcagtttctc gattctgctc ttctttctgc ccttggttat cactgctitc 600 
tgctatgtgg gctgcctccg ggccctggtg cactcgggcc tgagccacaa acggaagctc 660 
agggcagctt gggtggctgg aggagcactt ctcacac'tcc tgctctgcct ggggccctat 720 
aatgcttcca atgtggctag tttcataaac ccggacttag aaggctcctg gaggaagttg 780 
gggctcat.ca caggagcctg gagtgtggtg ctcaacccac tggtcactgg ctacttggga 840 
acaggtcctg gacaggggac aatatgtgtg accaggactc caagagggac aattcagaag 900 
<210> 5 
<211> 300 
<212> PRT 
<213> Human 
<400> 5 

Met Asp Leu Pro Pro. Gin Leu Ser Phe Gly Leu Tyr Val Ala Ala Phe 
5 10 15. 
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Ala Leu Gly Phe Pro Leu Asn Val Leu Ala He Arg Gly Ala Thr Ala 

20 25 . 30 

His Ala Arg Leu Arg Leu Thr Pro Ser Leu Val Tyr Ala Leu. Asn Leu 

35 40 45 

Gly Cys Ser Asp Leu Leu Leu Thr Val Ser Leu Pro Leu Lys Ala Val 

50 55 ' 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Ala Ser Leu Cys Pro 
65 70 75 80 

Val Phe Ala Val Ala His Phe Phe Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Leu 

100 105 no 

Gly Tyr Gin Ala Phe Arg Arg Pro Cys Tyr Ser Trp Gly Val Cys Ala 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Leu Gly Leu Val Phe Gly Leu 

130 135 HO 

Glu Ala Pro Gly Gly Trp Leu Asp His Ser Asn Thr Ser Leu Gly He 
145 150 155 160 

Asn Thr Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

155 170 175 

Ala Ser Ala Gly Pro Ala Arg Phe Ser Leu Ser Leu Leu Leu Phe Phe 

180 185 190 

Leu Pro Leu Ala He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Ala Arg Ser Gly Leu Thr His Arg Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Val Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe Leu Tyr Pro Asn Leu Gly Gly Ser 
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245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Arg Gly Pro Gly Leu Lys Thr Val 
275 280 285 



Cys Ala Ala Arg Thr Gin Gly Gly Lys Ser Gin Lys 



290 


295 


300 




<210> 6 








<211> 900 








<212> DNA 








<213> Human ' 


• 




<400> 6 








atggacctgc 


ccccgcagct ctccttcggc 


ctctatgtgg ccgcctttgc gctgggcttc 


60 


ccgctcaacg 


tcctggccat ccgaggcgcg 


acggcccacg cccggctccg tctcacccct 


120 


agcctggtct 


acgccctgaa cctgggctgc 


tccgacctgc tgctgacagt ctctctgccc 


180 


ctgaaggcgg 


tggaggcgct agcctccggg 


gcctggcctc tgccggcctc gctgtgcccc 


240 


gtcttcgcgg 


tggcccactt cttcccactc 


tatgccggcg ggggcttcct ggccgccctg 


300 


agtgcaggcc 


gctacctggg agcagccttc 


cccttgggct accaagcctt ccggaggccg 


360 


tgctattcct 


ggggggtgtg cgcggccatc 


tgggccctcg tcctgtgtca cctgggtctg 


420 


gtctttgggt 


tggaggctcc aggaggctgg 


ctggaccaca gcaacacctc cctgggcatc 


4S0 


aacacaccgg 


tcaacggctc tccggtctgc 


ctggaggcct gggacccggc ctctgccggc 


540 


ccggcccgct 


tcagcctctc tctcctgctc 


ttttttctgc ccttggccat cacagccttc 


600 


tgctacgtgg 


gctgcctccg ggcactggcc 


cgctccggcc tgacgcacag gcggaagctg 


660 


cgggccgcct 


gggtggccgg cggggccctc 


ctcacgctgc tgctctgcgt aggaccctac 


720 


aacgcctcca 


acgtggccag cttcctgtac 


cccaatctag gaggctcctg gcggaagctg 


780 


gggctcatca 


cgggtgcctg gagtgtggtg 


cttaatccgc tggtgaccgg ttacttggga 


840 


aggggtcctg 


gcctgaagac agtgtgtgcg 


gcaagaacgc aagggggcaa gtcccagaag 


900 


<210> 7 








<2il> 300 
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<212> PRT 
<213> Monkey . 
<400> 7 

Met Asp Leu Pro Pro Gin Leu Ser Phe Ala Leu Tyr Val Ala Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Val Leu Ala He Arg Gly Ala Arg Ala 

20 25 30 

His Ala Arg Arg Arg Leu Thr Pro Ser Leu Val Tyr Ala Leu Asn Leu 

35 40 45 

Gly Cys Ser Asp Leu Leu Leu Thr Val Ser Leu Pro Leu Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Ala Ser Leu Cys Pro 
65 70 75 80 

Val Phe Gly Val Ala His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Leu 

100 105 no 

Gly Tyr Gin Ala Phe Arg Arg Pro Cys Tyr Ser Trp Gly Val Cys Ala 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Leu Gly Leu Val Phe Val Leu 

130 135 140 

Glu Ala Pro Gly Gly Trp Leu Asp His Ser Asn Thr Ser Leu Gly lie 
145 150 155 160 

Asn Thr Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Ala Ser Ala Gly Pro Ala Arg Phe Ser Leu Ser Leu Leu Leu Phe Phe 

180 185 , 190 

Leu Pro Leu Ala He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 
195 200 205 
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Leu Ala His Ser Gly Leu Thr His Arg Arg Lys Leu Arg Ala Ala Trp 

210 215 ' 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Val Gly Pro Xyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe Leu Asn Pro Asn Leu Gly Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Arg Gly Pro Gly Leu Lys Thr Val 

275 280 285 

Cys Ala Ala Arg Thr Gin Gly Ser Thr Ser Gin Lys 

290 295 300 

<210> 8 
<211> 900 
<212> DNA 
<213> Monkey 
<400> 8 

atggacctgc ccccgcagct ctcctttgcc ctctatgtgg cggcctttgc gctgggcttc 60 
ccgctcaacg tcctggccat ccgaggggcg agggcccacg cccggcgccg tctcaccccc 120 
agcctggtct acgcccigaa cctgggctgc tccgacctgt tgctgacagt ctccctgccc 180 
ctgaaggcgg tggaggcgct ggcctccggg gcctggcctc tgccggcctc actgtgccct 240 
gtcttcgggg tggcccactt tgctccactc tatgccggcg ggggcttcct ggccgccctg 300 
agtgcaggcc gctacctggg agcggccttc cccttgggct accaagcctt ccggaggccg 360 
tgctattcct ggggggtgtg tgcggccatc tgggccctcg tcctgtgtca cctgggtctg 420 
gtctttgtgt tggaggctcc gggaggctgg ctggaccaca gcaacacctc actgggcatc 480 
aacacaccgg tcaacggctc tcccgtctgc ctggaggcct gggacccggc ctctgccggc 540 
ccggcccgct tcagcctctc tctcctgctt tttttcctgc ccttggccat cacagccttc 600 
tgctacgtgg gctgcctccg ggcactggcc cactccggcc tgacccacag gcggaagctg 660 
agggccgcct gggtagccgg cggggccctc ctcacgctgc tgctctgcgt aggaccctac 720 
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aacgcctcca atgtggccag ctttctgaac cccaatctgg gaggctcctg gcggaagctg 780 
gggctcatca cgggtgcctg gagtgtggtg ctcaacccgc tggtgaccgg ttacttggga 840 
aggggtcctg gccigaagac agtgtgtgcg gcaagaacgc aagggagcac gtcccagaag 900 
<210> 9 
<211> 300 
<212> PRT 
<213> Hams tar 
<400> 9 

Met Ala Leu Ser Pro Gin Leu Phe Phe Ala Leu Tyr Val Ser Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Leu Leu Ala He Arg Gly Ala Val Ala 

20 25 30 

Arg Ala Arg Leu Arg Leu Thr Pro Asn Leu Val Tyr Thr Leu His Leu 

35 40 45 

Ala Cys Ser Asp Leu Leu Leu Ala lie Thr Leu Pro Val Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Leu Pro Leu Cys Pro 
65 70 75 80 

Val Phe Val Leu Val His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Phe 

100 105 no 

Gly Tyr Gin Ala Val Arg Arg Pro Arg Tyr Ser Trp Gly Val Cys Val 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Met Gly Leu Val Leu Gly Leu 

130 135 J40 

Glu Ala Pro Gly Gly Trp Leu Asn Thr Thr Ser Ser Ser Leu Gly lie 
U5 150 . 155 160 

Asn Thr Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 
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165 l 70 175 

Asn Ser Ala Arg Pro Ala Arg Leu Ser Phe Ser He Leu Leu Phe Phe 

180 185 190 

Val Pro Leu Val He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Ala His Ser Gly Leu Ser His Lys Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Ala Ala Gly Gly Ala Phe Leu Thr Leu Leu Leu Cys Leu Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe Val Asn Pro Asp Leu Gly Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ser Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Ala Ser Pro Gly Arg Gly Thr Val 

275 280 285 

Cys Thr Thr Arg Thr Gin Gly Gly Thr He Gin Lys 
290 295 300 

<2l0> 10 
<21l> 900 
<2l2> DNA 
<2l3> Hams tar 
<400> 10 

atggccctgt ctccccaact cttcttcgcc ctctatgtgt ctgccttcgc gctgggcttc 60 
ccgctgaacc tgttggccat ccgaggcgcc gtggcccgtg caaggctgcg gctcaccccc 120 
aacctggtct atacactcca cctggcctgc tctgacctgc tcctggccat cacgctaccc ISO 
gtgaaggccg tggaggccct ggcttctggg gcctggcccc tgccgctccc cttgtgccct 240 
gtctttgtct tggtgcactt cgccccactc tatgcgggcg gaggcttcct ggcggctctc 300 
agtgctggcc gctacctggg ggctgccttc cccttcgggt accaagccgt tcggcggccc 360 
cgctactcct ggggcgtgtg tgtggctata tgggcccttg tcctctgcca catggggctg 420 
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gtcctcggct tggaggctcc cggaggctgg ctgaacacca ccagcagctc cctgggaatc 480 
aacacaccgg tgaatggttc cccggtgtgc ctggaagcct gggatcccaa ctctgcccgg 540 
cctgcccgcc tcagtttctc catcctgctc ttcttcgtgc ccctggtcat caccgccttc 600 
tgctacgtgg gctgccigcg ggctctggcc cactcgggcc tgagccacaa acggaagctc 660 
agggcagcct gggcggccgg aggggccttt ctcacactcc tgctctgctt ggggccctac 720 
aatgcctcca atgtggcgag tttcgtaaac ccggacctgg gaggctcctg gaggaagctg 780 
gggctcatca cagggtcctg gagtgtggta ctcaacccgc tggtcaccgg ttacttggga 840 
gcaagtcctg gccgagggac agtatgtacg acaaggactc aaggaggaac aattcagaag 900 
<210> 11 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 11 

cgtcgacccg gcggccccat ggacctgccc ccg 33 
<210> 12 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 12 

catcgattag cagtggcgtt acttctggga ctt 33 
<210> 13 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding mGRP40 
<400> 13 

\ 
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gtcgaccacc atggacctgc ccccacagct ctccttcgct c 41 
<210> 14 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding mGRP40 

<400> 14 • 

actagtctac ttctgaattg ttcctctttg agtcctcg 38 

<2iO> 15 

<211> 41 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding rGRP40 
<400> 15 

gtcgaccacc atggacctgc ccccacagct ctccttcgct c 41 
<210> 16 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding rGRP40 
<400> 16 

actagtctac ttctgaattg tccctcttgg agtcctgg. 38 
<210> 17 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Designed oligonucleotide primer, to amplify DNA encoding monkeyGRP40 
<400> 17 

tttctctgtg ggcctcgttt cctc 24 
<210> 18 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding monkeyGRP40 
<400> 18 

cgtgctctgg ctcggtgctc etc 23 
<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding monkeyGRP40 
<400> 19 

ggcctcgttt cctccctgat 20 
<210> 20 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding monkeyGRP40 
<400> 20 

gccctcctgc cccatgctcc ttcc 24 
<210> 21 
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<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 21 

gtcgacgacg agaggcaccc actcggcccc atg 33 
<210> 22 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 22 

gctagcctac ttctgaattg ttcctccttg agt 33 
<210> 23 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 23 

cgccaguugu gacauucuun n 21 
<210> 24 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy r ibothymidine 
<400> 24 

nngcggucaa cacuguaaga a 21 
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<210> 25 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 25 

cuuguuagcc auccgaggcn n 21 
<210> 26 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 26 

nngaacaatc ggtaggctcc g 21 
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